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Hon. Henry Smh^h, 

Speaker of the Assernhly : 

Sir. — I have the honor herewith to transmit to the Legislature the 
annual report of my predecessor, oq the canals of the State, for the 
year ending September 30th, 1 871. 

Yours, respectfully, 

WM. B. TAYLOK, 

State Engineer and Surveyor. 



Office of the State Engineer and Surveyor, 
Albany, January 1, 1872. 
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Hon. William B. Taylor, 

State Engineer and Surveyor : 

Sir. — I herewith inclose the annual report of the State Engineer 
and Surveyor, on the canals of the State, for the year ending Sep- 
tember 30, 1871. 

Yours, respectfully, 

VAN K. KICHMOND. 

174477 
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Office of the State Engineer and Surveyoe, 
Albany, January 1, 1872. 

To the Honorable the Legislature of the State of New York : 

The State Engineer and Surveyor, in obedience to the require- . 
ments of act, chap* 7Y7, Laws of 1850, has the honor to submit 
herewith his annual report for the fiscal year ending September 
30, 1871. 



ENGINEEE DEPAETMENT. 

Act, chap. 477, Laws of 1865, authorizes, the appointment, by the 
Canal Board, of three Division and three Resident Engineers ; and 
act, chap. 794, Laws of 1866, authorizes the appointment of an 
additional Resident Engineer in charge of the Chenango canal 
extention. The existing laws, therefore, only recognizes seven 
oflicial engineers. 

The subordinate engineers are employed by the Division Engi- 
neers, with the assent of the State Engineer and Surveyor and the 
Canal Commissioner in charge of the division on which they are so 
employed. 

The oflSces of the Division and Resident Engineers are located as 
follows : 

At Albany, for the Eastern Division. 

At Syracuse, for the Middle Division. 

At Rochester, for the Western Division. 

At Owego, for the Chenango canal extension. 

The expenditures, on account of the Engineer Department for the 
year ending September 30, 1871, are as follows : 
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Eafitern Division $49,952 32 

Middle Division ' 35,567 30 

Chenango canal extension 13,118 03 

Western Division 31,867 66 

Total $130,505 31 



The following shows the amount of work done under the supervi- 
sion of the Engineer Department during the fiscal year: 

Eastern Division $686,750 81 

Middle Division 627,523 19 

Chenango canal extension 105 , 638 92 

Western Division 427,168 13 

Total $1,847,081 05 

The cost of engineering has been about seven per cent of the cost 
of the work done. 

CANALS. 

The State canals, for convenience in construction and the superin- 
tendence of repairs, are divided into three divisions, Eastern, Middle, 
and Western ; each under the charge and supervision of a Canal 
Commissioner, a Division and Resident Engineer. 

Eastern Division. 

Names of canals. Miles. 

Erie canal frona. Albany to east bank of Oneida Lake canal, 133 . 58 
Albany basin (called one mile for tolls by chapter 200, Laws 

of 184;9). . . .^ 77 

Port Schuyler and West Troy side cut .35 

Pond above Troy dam. 3.00 

Champlain canal and Waterford side cut 66 . 00 

Glen's Falls feeder and pond above 12 . 00 

Black Eiver canal 35 . 33 

Black Eiver feeder and pond above dam 12 . 09 

Delta feeder 1 . 38 

Black Eiver improvement 42 . 50 

Total miles 307.00 



This division has been in charge of E. H. Crocker, Division Engi- 
neer, and Peter Hogan, Resident Engineer. 
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Middle Division. 

Names of canals. Miles. 

Erie canal from east side of Oneida Lake canal to east line 

of Wayne county , 68 . 58 

Navigable feeders to Erie canal : 

Limestone 80 

Butternut 1 . 65 

Camillus 1.00 

3.35 

Oneida Lake canal 7.00 

Oswego canal 38 . 00 

Cayuga and Seneca canal 22 . T7 

Crooked Lake canal 8 . 00 

Chemung canal and feeder 39.00 

Chenango canal 97 . 00 

Oneida river improvement .* 20 . 00 

Seneca river towing-path 5 . 75 

Baldwinsville canal and improvement to Jack's Reef 12.50 

Cayuga inlet 2 . 00 

Total miles 323.95 



This division Ims been in charge of M. S. Kimball, Division Engi- 
neer, and Howard Soule, Jr., Resident Engineer. The Chenango 
canal extension has been in charge of Charles L. McAlpine, Resident 
Engineer. 

Western Division. 

Names of canals. Miles. 

Erie canal from east line of Wayne county to Buffalo 148.50 

Genesee Valley canal from Rochester to Millgrove. ...... 113.50 

Dansville branch of Genesee Valley canal 11.00 

Genesee feeder at Rochester 2 . 25 

Genesee feeder at Oramel .75 

Total mile^ 276.00 



This division has been in charge of Daniel Richmond, Division 

Engineer, and J. Nelson Tubbs, Resident Engineer. 

From the above statements, it will be seen that there are 906.95 

miles of navigable canals and feeders, and there are also 5.68 miles 
of unnavigable feeders, making a total of 912.63 miles of canals and 

feeders under the supervision of this department, exclusive of the 

Chenango canal extension, in process of construction. 
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The total length of navigable canals and feeders, with rivers and 
lakes connected artificially therewith, in the State of New York : 

Miles. 

Total length of artificial canals and feeders 906 . 95 

Length of Hudson river, New York to Waterford 155 . 00 

Lake Champlain, "Whitehall to Kouse's Point Ill .00 

Oneida lake 22.00 

Cayuga lake 39.00 

Seneca lake 35 . 00 

Crooked lake 19.00 

Delaware and Hudson canal (in this State) l 87.00 

Junction canal ' 18 . 00 

Total 1,392.95 
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Feeders. 

The following embraces all the available feeders for supplying the 
Erie canal with water during the dry season, with approximate cost 
of each : 



NAME OF FEEDER. 



Mohawk river at Cohoes 

R(!xford Flats feeder 

Schoharie Creek feeder 

Rockv Rift feeder 

Little Falls feeder 

Ilion Creek feeder 

Oheiiango canal 

Butts' creek 

Mohawk feeder at Rome 

Black River canal at Rome 

Oneida Creek feeder 

CowasseloD Creek feeder 

Erieville reservoir 

Chittenango Creek feeder 

Cazenovia Lake reservoir 

De Ruyter reservoir, through . . . 

Limestone creek 

Orville (Butternut creek) feeder 

Camillus feeder 

Skaneateles Lake reservoir 

Genesee River feeder 

Genesee Valley canal 

Oak Orchard Creek feeder 

Lake Erie, Buffalo 




\ 



1844 
1845 
1856 
1843 
1838 
1836 
1838 
1858 



1836 
1858 
1850 
1840 
1867 
1863 
1852 
1858 
1843 
1814 
1826 
1842 
1840 
1856 



Source of supply. 



■EC 
S5 



Cham plain canal. . 


• «•«••• 


Mohawk river . . . 


26 


Creek 


51 


Mohawk river . . . 


78 


Mohawk river 


87 


V/Tt^C^A •••■ •••••••■ 


98 


Through lock 


110 


Creek 


124 


Mohawk river 


125 


Through lock 


125 


Creek 


140 


Creek 


143 


Reservoir 




Creek and outlet > 


152 


Reservoir 




Rcsei-voir / 

Creek and outlet 


158 


Creek 


161 


Creek 


175 


Reservoir 


185 


Genesee river 


259 


Through lock 


259 


Vri^A C\7Jlk •• ••••••••■ 


303 


La-ke 


350X 



Total cost enlargement feeders 

Total cost original Erie canal feeders 



P ^ 

9 
912 



6,570 

10,979 

6,800 

10, <K)2 

12,643 

800 

911 

1,400 

11,766 

1,294 

1,500 

320 

2,130 

250 

2,631 

3,972 

210 

450 

1^500 

7,520 

350 

861 

1,400 

35,000 



121, 867 



Total cost 
of feeder. 



$25, 000 00 
30,000 00 

190,000 00 

12,500 00 

1,000 00 

53606 

25,976 36 

"34," 498 66 

10,089 65 

36, 837 03 

7,565 33 

10,884 73 

158,378 20 
14,871 30 
45,000 00 
11,327 68 
14,927 55 
42,750 54 

"29,722*42 



$701, 848 79 
101, 147 00 



Lochs. 



NAME OF CANAL. 


Length in 
miles of 
canals. 


Number of 
locks. 


Feet of 
lockage. 


Feet lockage 
per mile. 


Erie canal (57 douhle, 15 single) 


351.78 

3.35 
66.00 

3.00 
12.00 
35.33 ) 
13.47 f 
42.50 

6.00 
38.00 
20.00 

5.00 . 

1.00 
22.77 

8.00 
39.00 

2.00 
97.00 
116.50 t 
ll.OOf 


72 


654.80 
*i79.56" 


1 86 


Navigable feeders of same 




Champlain canal 

Pond above Troy dam 


33 


2.72 


Glen's Falls feeder and pond 


109 

1 

7 

18 

2 


132.00 
1,082.25 


11 00 


Black River canal 


30 63 


Black River feeders 




Black River improvement 






Oneida Lake canal ^ . . . 

Oswego canal 


62.00 

154.85 

7.85 

8!66' 

76.61 

277.83 
504.88 


10.33 
4 07 


Onei( a River improvement 


39 


Seneca River towing-path 




Baldwinsville canal 


1 

11 
27 
53 

1 
116 

114 


8 00 


Cayuga and Seneca canal 


3 36 


Crooked Lake canal 


84 73 


Chemung canal and feeder 

Cayuga inlet ^. . 


12.95 


Chenango canal 

Genesee Valley canal and feeder 


1,015.33 

1,045.39 

82.50 


10.46 
8 96 


Dansvillc branch 


7 50 








893.70 


565 


5,283.79 


5.09 
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NUMBER^ extent and approximate cost of structures upon the 
Erie canal at completion of enlargement in 1862. 



Qaantitiee. 



437,860. 

516,259. 

540 Bets. 

540 »eiB. 

57 »et& 

13 pingle. 

2 9inj>fle. 

5 f«ing:le. 

24,235. 

2,363. 

11. 

190. 

94. 



KIND OP STRUCTURES. 



Sqaare feet flooring in 158 iron bridges . . . . 
Sqaare feet flooring in 882 wooden bridges. 

Bridge abntments 

Bridge embankments, etc ; 

Doable locks, aggregate length 9,883 feet. . . 

Locks, aggregate length 2,415 feet 

Ouard locks, aggregate length 345 feet 

Weigh-locks, aggregate length 737 feet 

Lineal feet of trunk in Bi aqueducts 

Lineal feet of waste walls, waste- weirs 

Stop gates 

Stone arch culverts, aggregate spans 1,523. . 
Composite culverts, aggregate spans 435. .. . 



Total approximate cost of structures. 



Price. 



$2, 

1, 
73, 

31, 
23, 
47, 



4. 



81 
38 
750 00 
800 00 
850 00 
560 00 
000 00 
a36 00 
310 00 
42 00 
000 00 
000 00 
700 00 



Amount. 



$354, 

196, 

1,485, 

972, 

4,209, 

441, 

46, 

235, 

7, 512, 

99, 

22, 

760, 

150, 



678 89 
178 42 
000 OC 
000 00 
450 oO 
840 00 
000 00 
180 00 
850 00 
246 00 
000 00 
000 00 
800 00 



$16,494,218 31 



ST A TEMENT showing the total cost of construction of the New 
York State canals^ together with the cost of repairs^ maintenance 
and collection / also the total amount of tolls received from each, 
(Each canal is credited with the amount of tolls upon the tonnage 
contributed to the Erie^ and charged with its proportion of repairs 
and maintenance upon the same^ up to and including 1 866.) 



NAME OP CANAL. 



Erie and Champlaiu 

Oswego 

Cayuga and Seneca 

Chemung 

Crooked Lake 

Chenango 

Black Kivcr 

Genei»ee VaHey 

Oneida Lake 

Baldwinsville 

Oneida River im]>rovcment. 
Seneca River towing-path . . . 
Cayuga inlet 



Totals 



Expenditures. 



For construc- 
tion, enlarge- 
ments and 
improvem^ts. 



$46,018,2:14 

8,490,949 

1, 5-20, 542 

1,273,261 

333,287 

2,782,124 

3,224,779 

5,827,813 

64,887 

23,556 

146,944 

1,488 

2,968 



$64,710,832 



For repiairs, 
maintenance 
and collec- 
tion. 



$12,900,333 

4,639,219 

1,200,044 

1, 794, 649 

459,374 

1,022,026 

498,866 

1,689,303 

123, 234 

26,035 

25,005 

20 



Total for con- 
struction, 
management, 
etc. 



$24,877,108 



$58,918,567 

8, 130, 168 

2,720,586 

3, 067, 910 

792,661 

8,804,150 

3, 723, 645 

7, 517, 116 

188, 071 

48, 591 

171, 999 

1,508 

2,968 



Receipts. 



$89,087,940 



Prom tolls. 



$81,057,168 

9,283,280 

2,184,800 

2, 012, 575 

520,416 

737,285 

242,608 

1,306,913 

65,180 

1,261 

204,288 

5,251 

4,696 



$97,625,066 



Total cost of construction, as above $64? 710? 832 

Total interest on same 93 ? 736 ? 654 

Total cost maintenance, repairs and collection 24? 377? 114 

Total interest on same 27?268?895 



Total from commencement to completion $210? 093? 495 

Aggregate receipts from tolls, with interest there- 
on 202?619?510 



Present cost to the State of the entire canal system, $7? 473 1 985 
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The number and tonnage capacity of the boats built and regis- 
tered in each year since 1857 has been as follows : 



VEAB. 


Boats. 


Tons. 


Average of 
boats. 


1867 ^ 

1858 


329 
266 
206 
403 
619 
850 
771 
399 
200 
486 
520 
887 
298 
262 


87,610 
27,880 
20,150 
48,356 
95,280 
142,470 
119,170 
66,285 
28,796 
74,630 
80,360 
64,470 
46,640 
42,400 


114 
109 


1859 


98 


1860 


120 


1861.. 


164 


1862 


168 


1863 


177 


1864 


141 


1866 


144 


1866 


164 


1867 


156 


1868 


167 


1869 


157 


1870 


167 






Total 


6,991 


884,246 









GOMPARJlTIYE statement of the total tonnage movement over 
the New York State eanals^ New York Central Railroad and 
Erie Railway^ togetJier with the receijpts per ton per mile on each 
from 1860 to 1870 inclusive. 





/ 

New York State 
Canals. 


New Yobk Cxntrat. 
Railboad. 


Ebib Railway. 


VKAK. 


Tons moyed 
one mile. 


£■2. 


Tons moved 
one-mile. 


H 

Sg 

^2 


Tons moved 
one mile. 


1^ 


1860 

1861 


809, 524, 596 
863,623,507 

1, 123, 548, 430 

1,034,130,038 
871, aS5, 150 
843,915,779 

1,012,448,034 
958,362,953 

1,033,751,268 
919, 153, 611 
904,351,572 


cts. 
0.994 
1.080 
0.959 
0.876 
1.150 
1.100 
1.000 
0.900 
0.880 
0.920 
0.83- 


199,281,892 
237,892,974 
296,963,492 
312, 195, 796 
314,061,410 
264,993,626 
831,075,547 
362,180,606 
366,199,786 
474,419,726 
♦769, 087, 777 


cts. 
2.06 
1.96 
2.22 
2.40 
2.75 
3.31 
2.92 
2.68 
2.69 
2.20 
1.86 


214.084,896 
251, 850, 127 
351,092,285 
408,670,861 
422,013,644 
868, 557, 213 
478,485,772 
649,888,422 
595,699,226 
817,829,190 
898,862,718 


cts. 
1.84 
1.78 


1862 

1863.. 


1.89 
2.09 


1864 

1865 

1866 


2.81 
2.76 
2 45 


1867 

1868 


2.04 
1.92 


1869 


1 60 


1870 


1 87 






Total 


10,874,144,995 




3,927,822,182 




6,518,660,891 









For the ten years previous to 1870, the canals carried about 
twenty-four per cent more freight than the New York Central and 
Erie railroads together. 

The following shows the length and the cost of construction and 
equipment of these three great trunk lines, from tlie reports of 1870, 



VIZ. : 



* Includes Hudson River railroad, 160 miles. 
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Cost. MileB. 

New York State canals $80, 710,832 900 

N. Y. Central and Hudson Eiver railroads, 59,765,684 740 

Erie-railway '• 73,945,587 823 

Totals $214,422,103 2,463 



The average yearly business upon the canals for nine years follow- 
ing 1860 is nineteen per cent greater than the business for that year, 
while upon the railroads of the State the increase has been for the 
same period eighty-nine per cent greater than the business of 1860. 

The total number of tons moved one mile on all the canals and 
railroads in the State, in the ten years from 1860 to 1869 inclusive, 
was 19,662,593,782 ; of this amount the canals, with an average 
season of less than seven and one-half months in each year, trans- 
ported 48f^ per cent, or very nearly one-half; and all the railroads, 
in operation the whole time, transported 51^ per cent. In several 
of these years the canals transported more freight in the seven and 
one-half months than all the railroads in the State did in the whole 
twelve months. 

In 1860 there were 3,146 miles of railroads in operation in this 
State, and in 1870 there were 4,773 miles ; an increase of 1,627 miles. 
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Annual Statement, showing the total amoxint of donstructwn work 
jperformed during the fiscal year ending Septemher 30^A, 1871 ; 
also the amoimt of work remaining to he done on same upon the 
New York State canxiLs^ under the supervision of the iLngineer 
Department upon ordinary and extraordinary repairs. 



NAME OF CANAL. 



WOBK UNDBB CONTRACT: 



Erie 

Champlain 

Black River 

Oswego 

ChenaDgo 

Chemunpf 

Cayoga and Seneca 

Crooked Lake 

Genesee Valley .... 



Total 



Special Improyembnts and Extension: 

Champlain improvement, LawB 1864 

Enlargement Oneida Lake canal 

Chenango canal extension 

Doubling locks on Western Division . 



Total work under contract 

Work done by Canal Commissioners : 



Erie canal.. . 

Champlain 

Black River. . . 

ppwcgo 

Chenango. . . . 

Chemung 

Crooked Lake 



Hum total , 



Amount done 
during jQlscal 
year. 



$687,671 03 

266,012 23 

18,851 45 

153,891 13 

130,074 42 

31, 638 25 

26,821 68 

5,478 91 

68, 198 27 



$1, 278, 637 37 



$63,368 81 

21, 280 00 

105, 638 92 

122, 620 00 



$1,581,544 60 



$78,041 41 
26,887 74 
24,868 41 
8, 917 00 
1, 580 41 
67,776 76 
62,464 72 



Amount remain- 
ing to be done. 



$680,258 60 

116,554 60 

2,502 00 

130,094 00 

7,948 60 

14,474 20 

14,889 10 

1,691 00 

29,780 00 



$898, 186 80 



$63,960 00 
503^302 94 
311,310 00 

$1,776,789 74 
$1,014 00 



$1,847,081 05 



$1,777,803 74 



Work authorized, not under Contract. 

The following is the estimated cost, at engineer's prices, of author- 
ized work not under contract : 

Chenango canal extension $3685 773 00 

Construction Fish creek feeder 693? 250 00 

Total.. $1,062,023 00 



For details of the work done during the past season upon construc- 
tion, and for recommendations for the coming season, for which 
appropriations are needed, reference should be had to the reports of 
the Division Engineers. 

^ Enlargement of the Champlain Canal. 

By act, chap. 788, Laws of 1870, the State Engineer and Surveyor 
was authorized to cause a survey and estimate to be made for the 
enlargement of the Champlain canal. 
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The act provides the enlargement to be made in such a manner as 
to give, throughout its entire length, a uniform depth of seven feet of 
water, fifty-eight feet width at surface of same, and forty-four feet 
width at the bottom. 

The following is the estimated cost of enlargement upon this basis : 

1st Division, West Troy to Fort Miller, 29^3^ miles, $1,520,345 27 
2d Division, Fort Miller to Whitehall, 33^^ miles, 1,330,229 45 

Total 63^ $2,850,574 72 



For the estimates in detail and descriptions, I refer yon to the 
accompanying report of the Division Engineer. 

Improvements Recommended. 

In regard to an additional supply of water upon and east of the 
" long level," I still retain the opinion expressed in my two last 
annual reports upon the construction of "Fish creek feeder." 
Objections against this important improvement have been made by 
the citizens of Oswego. In reply to these I quote from my last 
report the following passage on this question : 

''It has been shown in former official reports that the State, by the 
construction of the Erieville, De Ruyter, Cazenovia lake and Skane- 
atelas lake reservoirs, together with the waters drawn from Lake Erie 
and the Chemung river, has largely increased the flow of the Oswego 
river, during the dry part of the year, over that of its natural drain- 
age. Assuming that no addition to its flow has been contributed by 
the State, then that part of the waters of Fish creek diverted for the 
use of the long level and not returned to this river through the 
Oneida lake canal, and at the Lodi lock, is so small th^t it could be 
easily and fully mad6 up by the construction of compensating reser- 
voirs at the head waters of Fish creek, which it has been ascertained 
by recent examinations could be constructed at a small expense. 

" The estimated cost of constructing this feeder, whereby a supply 
of 8,000 cubic feet of water per minute will be secured, is $693,250. 

" Bj reference to the Division Engineers' report, it will be observed 
that the improvements suggested in my last annual report of 
* improving the lockage facilities by the application of Heath's patent 
at lock No. 37, Erie canal,' has, thus far, met with partial success. 
Further experiments are necessary before making its adoption general." 

For details of what has been accomplished in the matter, reference 
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may be had to the forthcomiag report of the commissioners appointed 
by said act. 

Navigating the Canals by Steam. 

The suggestions made upon this importaqt subject in my last two 
annual reports, have been, to a certain extent, carried out in the pas- 
sage of act, chap. 868, Laws of 1871. 

Having witnessed in November last several interesting experiments 
upon the plan of steam towing known as the " Belgian system " put 
in operation under the provisions of act, chap. 576, Laws of 1870, by 
the "New York Steam Cable Towing Company." The following is 
a general description of this method. 

An iron or steel wire rope, of from one-half inch to one inch 
diameter, according to circumstances, is laid down in the bottom of 
the canal or river, following the bends and the curves of the water- 
course, resting uninterruptedly through or over locks, and being 
fastened only at the two extreme ends of the canal. 

A steam engine, portable or fixed, is placed on the vessel which has 
to be towed, or which may serve as tug for towing other boats. This 
engine works one of Fowler's clip drums, a pulley of peculiar con- 
struction, which requires here a more detailed description. 

It consists of a cast-iron wheel, the circumference of which, form- 
ing the groove of a pulley, is provided with a number of movable 
clips, turning round steel centers. These clips, each pair about two 
and a half inches long in the direction of the circumference, nearly 
touch each other, and form thus a complete movable groove, into 
which a rope may be placed. The centers of the clips are so arranged 
that the rope, pressing into the groove by its own strain, produces a 
slight movement of the clips toward the center of the drum, narrow- 
ing thus the space in which the rope rests. This will produce a cer- 
tain pressure of the clips against the rope, which increases with the 
force with which the rope is pressed into the clips, and which again is 
in proportion to the strain exerted by the rope. It is, therefore, clear, 
that with a very small strain in what is called the back or slack rope, 
a very considerable strain in the pulling or front rope can be exerted 
without any danger of slipping, as the friction between rope and 
pulley increases in proportion) to the power exerted. 

Without entering into detail, it is fair to presume (all things being 
equal) that this method of " clip drum " and cable towing saves the 
power lost by the slip of the screw or paddle of other methods in 
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propelling against the water, of from forty-five to sixty per cent. 
This reduction of power, weight of machinery, and consumption of 
fuel to accomplish the same results, is a great step, in point of 
economy, toward the successful introduction of steam upon our 
canals. 

Respectfully submitted. 

VAN R. RICHMOND, 

State Engineer and Surveyor. 

2 
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ANNUAL KEPORT OF E. H. CROCKER, DIVISION 

ENGINEER, FOR 1871. 

Division Engineer's Office, 

Albant, October 1, 1871. 

Hon. Van R. Richmond, State Engineer and Surveyor : 

Sib. — In accordance with the regulations established under act, 
chapter 169, Laws of 1862, I have the honor to present you my 
Annual Report. 

The navigable canals, river improvements and feeders, remain the 
same as last year, and are as follows : 

Miles. 

Erie canal from Albany to east bank of Oneida Lake canal . • 133 . 58 

Albany basin (called 1 mile, for tolls, chap. 200, Laws of 1849), . 77 

Port Schuyler and West Troy side cuts .35 

Pond above Troy dam 3 . 00 

Champlain canal and Waterford side cut 66 . 00 

Glen's Falls feeder and pond above 12 . 00 

Black River canal 35.33 

Black River feeder and pond above dam 12 . 09 

Delta feeder 1.38 

Black River improvement. 42. 50 

Total Eastern Division • 307.00 



Feeders not Navigable. 

Mohawk river at Rexford Flats . 39 

Schoharie creek 0.63 

Mohawk at Rocky Rift 3.92 

Mohawk, south side, at Little Falls . 19 

Mohawk, north side, at Little Falls, partly navigable . 50 

Mohawk at Rome ; . 05 

Oriskany Creek, temporary 0.53 

Total 6.21 
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Eeseevoirs, 



NAME. 



Woodhnll 

North Branch (can be filled twice yearly) 
South Branch 

Total 
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1,826 


1,118 


18 


423 


277 


28 


618 


372 


26 


2,177 


1,767 





Capacity, 
cubic feet. 



876,660,000 
810,000,000 
421,190,000 

1,607,740,000 



Supply of Water fob Erie Canal. 

On the 4th of August last, the Canal Board, under chapter 767, 
Laws of 1870, authorized the Canal Commissioner in charge to con- 
struct Sand Lake Reservoir, by damming Sand Lake at a point about 
one and a half miles below WoodhuU reservoir, and diverting into it 
the waters of the third Bisby lake. By raising this lake fifteen feet, 
a reservoir can be obtained, whose area of surface will be 344.50 
acres. Average area, 305.81 acres, and capacity, 199,879,822 cubic 
feet, capable of furnishing, for 100 days, an additional supply of 
1,388 cubic feet of water per minute. It is thought this reservoir 
can be filled twice yearly. 



SOURCE. 



Champlain canal ftom Mohawk at Cohoes 

Mohawk river at Bexford'e Flats , 

Schoharie creek , 

Mohawk at Rocky Rift 

Mohawk at Littie Falls 

nion creek 8001 

Chenango canal 911 

Bntts^ creek, 2>i^ miles east of Rome 1,400 

Mohawk and Black rivers at Rome 11, 766 

Black River canal 1,294 

Wood creek at Rome 126 

Oriskany creek (temporary) 4,300 



Total 



Distance to be 
supplied, in 
miles. 


7 
20 
25 
S7 

9 

48 


136 



^ 

6670 
10,979 

6,800 
10,602 
12,643 



20,696 



68,190 



Supply of Water fob Champlain Canal. 

From the junction with the Erie at West Troy, to a point one mile 
north of Waterford, a- distance of five miles, the supply is from the 
Mohawk river at Cohoes ; from one mile north of Waterford to the 
crossing of the Hudson river, two and a quarter miles south of Fort 
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Miller, a distance of twenty-five miles, the supply is from the Hudson 
river at Saratoga dam ; from that point to Whitehall, a distance of 
thirty-five miles, the supply is from Glen's Falls' feeder and Wood 
creek. 

Supply OF Water fob Black River Canal. 

From the junction with the Erie canal at Home to lock No. 9, 
seven miles, the supply is from Delta feeder, taken from the Mohawk 
river ; from lock No. 9 to lock No. 34, ten miles, the supply is from 
Lansing Kill feeder; from lock No. 34 to lock No. 102, seventeen 
miles, the supply is from Black River feeder ; from lock No. 102 to 
lock No. 109, one and a third miles, the supply is from pond above 
dam at Lyon's Falls. 

The water furnished by the reservoirs is drawn only in the very 
dry season, and passed down through the natural channel of Black 
river and Woodhull, about twenty miles each to the pond above dam 
at head of Black River feeder, thence the necessary quantity is taken 
into said feeder and passed to the summit level at Booneville. From 
this point the canal is supplied both ways, and the balance, designed 
for the use of the Erie canal, is passed off by a waste-weir into the 
Lansing Kill at the south end of the summit, thence into the Mohawk 
river, from whence it enters the Erie canal by the feeder at Rome. 

Engineering Department. 

On the last day of the fiscal year the number of persons employed 
in this department, exclusive of the Division and Resident Engineers, 
was twenty-two ; of these thirteen were employed on the Erie canal, 
three on the Erie and Ohamplain, and six on the Champlain. 

The annexed table, No. 1, exhibits the name, rank, period of ser- 
vice and compensation of all persons so employed, and the amount 
expended for engineering during the fiscal year. 

Act chap. 169, Laws of 1862, places the ordinary repairs of the 
canals under the general supervision of the engineers appointed by 
the Canal Board, and the expenditures for engineering under this 
head are as follows ; 

Repairs Erie canal $85620 05 

Repairs Champlain canal 1 , 936 68 

.Repairs Black River canal 817 00 

Total $6,373 73 
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The expenditures for engineering on the improvement of the 
Charaplain canal under act chap. 186, Laws of 1864, during the fiscal 
year, are $1,577.04. 

The expenditures during the fiscal year, on the surrey for the en- 
largement of tlie Champlain canal, under act chap. 788, Laws of 1870, 
and survey for Sand Lake reservoir, under act chap. 877, Laws of 
1869, are as follows :• 

Survey for enlargement Champlain $15 > 035 30 

Survey Sand Lake reservoir 15494 75 

Total $16,530 05 



The work on ordinary and extraordinary repairs ordered by Ganal 
Board, and authorized by general and special laws, has been under 
the supervision of the engineer department, and the expenditures for 
engineering were paid by the commissioner in charge, and are -as fol- 
lows : 

Extraordinary repairs, Erie canal $19 ? 670 00 

Extraordinary repairs, Champlain canal 5? 406 00 

Extraordinary repairs. Black River canal 395 00 

Total V . . . . $25,471 50 



The expenditures for engineering on this division, including those 
on the surveys for the fiscal year, are as follows : 

Ordinary repairs $6j373 73 

Improvement Champlain canal 1 j 577 04 

Survey, enlargement Champlain canal 15,035 30 

Survey, Sand Lake reservoir 1,494 76 

Extraordinary repairs 25 ,471 50 

Total ! $49,952 32 



The following comparative tables. A, B and C, show the amount of 
work done during the fiscal years ending September 30th, 1869-70 
and 1871, the cost of engineering and superintending, and the per- 
centage : 
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Tablb "A." 





1860. 


1870. 


NAME OF CAKAL. 


Work done. 


Engineering 
inclading 
surveys. 


Per- 
centage. 


Work done. 


Engineering 
* including 
surveys. 


Per- 
centage. 


Erie 

Champlain 

Black Klver 


$183, 177 20 

286,878 91 

14, 193 82 


$21,081 82 

16,434 64 

4,522 60 


11.60 

6.61 

81.80 


$852,390 46 

874,770 58 

63,956 00 


$26,5^50 

. 26,396 88 

2,200 92 


7.58 
6.77 
4.00 






Totol 


$484,344 08 


$41,089 06 


o.4-:o 


$781,116 90 


$54,164 84 


6.9-10 







Table «B." 





1860. 


1871. 


NAHS OF CANAT.. 

• 


Work done. 


Engineering 
excluding 
surveys. 


Per- 
centage. 


Work done. 


Engineering 
excluding 
surveys. 


Per- 
centage. 


Brie 

Champlain 


$188,177 20 

286,873 91 

14,198 82 


$15,361 67 

15,434 64 

4, 130 60 


8.88 

6.51 

22.00 


$852,890 46 

374, 770 53 

53,956 00 


$23,883 88 

15,947 81 

1,668 92 


6.70 
4.26 


Black River 


8.00 


Total 


$484,244 08 


$34,926 81 


8. 


$781,116 99 


$41,400 61 


5.3-10 







Table " C," 1871. 





lNCLUI>INa AMOUNT BXPEin>ED ON 

Bnoinbkrtno and Subvstb. 


Excluding amount expended on 
Enoinebbino and Subvbts. 


KAME OF CANAL. 


Work done. 


Engineering. 


Per- 
centage. 


Work done. 


Engineering. 


Per- 
centage. 


Erie 


$296, 762 67 

846,268 28 

43,719 86 


$24, 784 80 

23,955 52 

1, 212 00 


8.35 
6.90 
2.70 


$296, 762 67 

346,268 28 

48,719 86 


$33, 390 05 
8,930 33 
1,318 00 


7.85 


Champlain 


%.tn 


BlackKlver 


2.70 


Total 


$686,750 81 


$49, 952 32 


7.2-10 


$686,750 81 


$33,433 27 


4.8-10 
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Works on the Different Canals. 

The amount of work done during the fiscal year on all the canals 
under the immediate supervision of this department, is as follows : 



Erie Canal. 

Ordinary repairs tinder contract 

Extraordinary repairs under contract . . . 
Extraordinary repairs not under contract 



$63,136 00 

222,016 23 

11,610 44 



$296,762 67 
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Champlain Comal. 

Ordinary repairs under contract $120 > 644 63 

Extraordinary repairs under contract . . . 145? 367 60 
Extraordinary repairs not under contract, 26 5 887 74 

Improvement, Champlain 53? 368 31 

$346,268 28 

Black River Canal. 

Ordinary repairs under contract $800 00 

Extraordinary repairs under contract . , . 18,051 45 
Extraordinary repairs not under contract, 24 j 868 41 

43,719 86 

Total $686,750 81 



DESOBIPTIOlir OF "WoRK DoNE DuRINa THE TeAR. 

Erie Canal — Ordinary Repairs, 

The annexed table, No. 3, is an exhibit of the expenditure under 
this head ; and, aside from dredging the Albany basin, nothing of con- 
sequence has been done under the supervision of this department. 

Extra>ordina/ry Repairs. 

Table No. 2 sho^prs how many pieces of work have been under 
contract during the year, the progress of each, and the number com- 
pleted. 

The following, authorized by Laws of 1869, have been completed : 

Sluice at Oohoes guard lock; removing wall benches, etc., and 
constructing verticial walls at Utica and Rome ; lengthening culvert 
at Frankfort ; cast iron arch truss bridge at Fonda street, Schenec- 
tady, and at Schuyler street, TJtica ; also an iron highway and tow- 
path bridge, connected just above lock 18, authorized by Laws of 
1871. 

The following tvork, provided for by general laws, and done by the 
Commissioner in charge, under the authority of the Oanal Board, has 
been completed : 

Two farm bridges and a ditch on the Rocky Rift feeder ; lengthen- 
ing the west abutment of White street bridge, Oohoes, and removing 
original bottom and improving the Erie canal, in connection with it, 
on the berme side, just above lock No. 39. This latter work was 
completed and ready for navigation last spring, and it has proved^of 
great benefit during the past season. 
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The machinery for utilizing the feed water, at lock No. 37, author- 
ized by resolution of Canal Board, on the eighth day of December 
last, and for which an appropriation of $4,000 was made by chapter 
930, Laws of 1871, has been completed and in operation. 

The work was done by George Heath, the projector of the plan, 
under the supervision of the Division Engineer and Commissioner in 
charge. The cost will exceed the appropriation, and the balance will 
have to be provided for. In operating his machinery, Mr. Heath uses 
the feed water, wliich is constantly passing from the upper to the 
lower level, down through the well and culvert. It is applied to a 
water wheel, located in the well at the head of the locks, and by 
means of his machinery, thus operated, opens and shuts the tumble 
and lower miter gates, and draws boats into and out of the lock with 
marked ease and rapidity. 

The machinery seems to operate very satisfactorily, and while I 
am not fully prepared to recommend its immediate adoption, until it 
has been more thoroughly tested, I am quite inclined to the belief 
that important results may grow out of it, one of which will be the 
saving of water in times of its scarcity, by doing away with the 
hitherto almost universal practice of flushing boats into and out of 
the locks. 

In connection with this, I subjoin the following statement, made 
by Mr. Heath : 
E. H. Crocker, Division Engineer j Albany : 

Sir. — Having taken the measurements of the lock and boats, and 
noted the time to perform one lockage, I take great pleasure in send- 
ing you the subjoined statement, showing the amount of water saved 
to the canal for each down locking of a loaded boat by the use of my 
"machinery for utilization of feed water," and have endeavored to 
make it as plain as I could, so that you may understand how my cal- 
culations were made : 

It requires to flush a boat into the lock, one-half* of valve A open- 
ing=13 inches X 48 inches; time say 1^ min., and 6.71 cub. ft. of 
water per sq. in. per min. and 10 feet head =13"^ x 48^ x 1^ min. x 

6.71 cub. ft.= €!,280.56 cub. ft. ^ 

T?o flush boat out of lock=26'' x 48^" x IJ min. x 6.71 

cub. ft.=- 12,551.12 « " 

Add amount of water to fill lock 110' x 18' x 10' 

less amount displayed by boat=19,800— 9,000= 10,800.00 " ** 

Amount used at one locking by flushing 29,631.68 " " 
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By machinery for utilization of feed water — amount 
of water used for one lockage is amount used 
by wheel=4:.19 cub. ft. per min. and time 4 
min., we have 4.19 x 4 min= 16.76 cub. ft. 

Add water in lock 110' x 18' x 10' less amount dis- 
placed by boat = 19,800— 9,000= 10,800.00 " '' 

Amount of water by machinery for one lockage. . 10,816.76 " " 



U (( 



Flushing system — amount of water used for one 

down locking loaded boat 29,631.68 

Machinery system — amount used ' 10,816.76 " " 



Amount saved in one down locking 18,814.92 



a a 



For one day's locking of 140 boats down we have saved 18,824 
cub. ft. X 140=2,635,360 cub. ft. 

This amount of water saved daily for a boating season of 200 days 
will fill 223 miles of canal the size of the Erie. 

The saving to the State in lock tending will be four men 

X 7i months x $40 $1,200 

Two men x 7i months x $50 750 

Amount saved by us'e of machinery $450 

per lock for season of 7^ months. 

Very respectfully, 

Tour obedient servant, 

GEO. HEATH. 

Lock No. 2 is in process of construction and will be completed 
probably and brought into use next spring. 

The iron sidewalk bridge at Summit street, Cohoes, is ready to be 
placed upon the abutments, and will be put up when the water shall 
have been drawn off. 

Work on the bridge at Ilion has been suspended for want of funds. 
A further appropriation of $1,500 will be required to finish it. 

The work on the side-cut locks at West Troy has been suspended, 
owing to the unfortunate failure of the last Legislature to reappro- 
priate the funds for that object; 

Nothing has as yet been done on the stone dam across the Hudson 
river at Troy, for which $40,000 was appropriated by Laws of 1869, 
and the further sum of $10,000 by Laws of 1870. 
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The greater portion of the work let under laws of 1869, 1870 and 
1871, including the removal of the old wall-benches, has made rea- 
sonable progress. 

The lengthening of Schoharie Creek dam, which was let last 
winter, will be completed this fall, and will be a valuable improve- 
ment to that stnicture. Its length will have been increased from 436 
to 588 feet* The cost of the work will exceed the amount appropri- 
ated, and a further appropriation will be necessary to settle the 
account. 

During the month of August last, it became evident, on account 
of the vast increase of business on the Erie canal, and the increase 
of lockages over past seasons, that a scarcity of water for purposes of 
navigation was imminent, and that serious embarrassments to the 
same were threatened ; hence, something had to be done to meet 
the emergency. The Commissioners at once looked the ground over 
and decided upon Oriskany creek as the source from which to 
obtain the necessary supply in the shortest space of time. Accord- 
ingly a survey was made, and a large force of men and teams 
employed to construct a temporary feeder ; within a little over a 
month from the time of its commencement, the feeder was brought 
into use, and has been invaluable as a temporary relief. The Com- 
missioner in charge of the Eastern Division is entitled to much credit 
for his prompt, action and personal eflForts in bringing about this 
result. 

CHAMPLAIN CAKAL. 

Okdinaby Repairs. 

Table No. 3 shows work done and in progress, and what portion 
of the cost is chargeable to the revenues from the canals, the balance 
being provided for by tax. 

Extraordinary Eepairs. 

The stone dam across the Mohawk river at Cohoes, let by the 
Canal Board in April, 1868, will be completed this fall. It will have 
been constructed at a large cost, including unavoidable damages done 
by freshets, but it will be a noble and enduring structure long after 
the present generation shall have pa8S.ed away. 

The dredging of the Whitehall basin, authorized by the Laws of 
1868, 1869 and 1870, has been in progress. Vast amounts of deposit 
have been removed and the basin has been much improved. The 
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elbow at the north end, which has always been a great impediment 
to navigation, has been in a measure straightened and greatly 
improved. 

The following work, authorized by Laws of 1869 and 18Y0, has 
been completed : guard lock, head of Glen's Falls feeder ; vertical 
wall and stop gate at Fort Edward; Flynn's lock, and a wronght-iron 
road and tow path bridge at Fort Edward. 

The following work, authorized by the same laws, has made satis- 
factory progress : Saratoga (stone) dam ; vertical wall at Sandy Hill ; 
improvement at Waterford, and the improvement from south guard 
lock above Schuylerville to BuUard's Bend. The Canal Commis- 
sioners, under the Laws of 1871, put under contract the two locks at 
the " Three locks " above Waterford, to be completed in the spring 
of 1873. 

Chapter 930, Laws of 1871, provided for two stop gates at the 
mouth of the Glen's Falls feeder, to be completed and ready for 
navigation last spring, and to be done by contract, or ortherwise, as 
the Commissioners might decide; accordingly, upon the estimate of 
the engineer, the Canal Boiird authorized the Commissioners to 
proceed and do th6 work as the law provided. It was completed and 
rekdy at the opening of navigation. 

The dam across the Hudson river, at the head of the Glen's Falls 
feeder, authorized by chapter 877, Laws of 1869, was placed under 
contract in August, 1870. 

In due time the contractor was notified to proceed with the work. 
He visited the site of the proposed structure, and after a careful 
examination, decided that the work could not be done according to 
plans and specifications at his contract prices ; he subsequently con- 
cluded to abandon his contract (which he did the following winter) 
rather than incur the risk of heavy loss in the fulfillment of it. 

On examination, the old dam being found in very bad condition, 
in fact, liable to go out at almost any time, and the forwarders and 
business men on the Champlain Canal having urged the Commissioner 
in charge to rebuild it at the earliest possible period, he finally deter- 
mined, under the authority and permission of the Canal Board, to 
reconstruct the dam by day labor. About the first of February the 
work was commenced,, and has been vigorously pushed forward ever 
since. It will be finished this year, and when completed will be one 
of the handsomest and most enduring structures of the kind on this 
division. It is being constructed strictly in accordance with the 
plans originally adopted by the Canal Board. 
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The probabilities are that the total cost will be quite in excess of 
the engineer's estimate, as much more work was found necessary to 
be done on both sides of the river tlian was anticipated at the time 
the estimate was made. Spme two or three thousand yards of rock 
were removed from the bed of the river on the north side to allow 
freer passage of the water into the feeder, and upon the south side 
the distance between the bed of the stream and the rock (upon which 
the whole structure rests throughout its entire length) was found to 
be much greater, thus involving more excavation to reach it, and a 
much greater expense for bailing and draining and heavier protection 
masonry, extending from the rear of the south abutment to the foot 
of the hill, so as to completely fortify that end of the dam against 
high freshets. 

The item of bailing and draining has been very expensive, it being 
necessary to construct about 1,100 lineal feet of coffer dam, eighteen 
feet high and twenty feet wide ; this could not be avoided, as it was 
impossible to maintain navigation on the Champlain canal without 
it. When this very important structure shall be completed, there 
will be an abundant supply of water for the Champlain canal for 
years to come, and there need be no apprehensions as heretofore of 
suspension of navigation on that canal on account of the failure of 
the feeder dam. 

The Commissioner in charge of this division should receive the 
thanks of every business man on the line of this canal for so resolutely 
putting this work in sttch a substantial condition. 

Improvement Champlain Canal* 

The annexed table. No. 2, shows the amount of work done under 
this head during the fiscal year. 

In accordance with the recommendations in my last annual report 
all the old contracts then in existence have been closed and the final 
accounts settled, as shown by the table. This should have been done 
long since as, under the Laws of 1864: for the improvement, there 
seems to have been no fixed plans to work to, as well as no limit to 
doing work under the contracts, and hence a large amount of money 
was expended without any substantial benefit. Under chapter 788, 
Laws of 1870, it will be different, as an accurate and careful survey 
has been made, maps and plans adopted and placed on file, according 
to which all new work is to be done hereafter. 
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It will be necessary, for the Legislature to make a further appro- 
priation to pay the certified drafts given in settling the improvement 
accounts. 

BLACK KIVEK CANAL. 
Obdinaey Eepaibs. 

What has been done under this head, in addition to. the ordinary 
repairs of the canal, may be seen by reference to table No. 3.- 

The iron bridge at Dominick street, Eome, has been completed, 
and that at Booneville will be completed this fall. 

Extraordinary Repairs. 

By reference to table No. 2, it may be seen what work has been in 
progress, and what completed during the fiscal year. 

The work on the bridge over the Black river at Parker's Landing, 
has long been suspended for want of funds. A further appropriation 
is necessary to complete it. 

The work of inserting cast iron discharge pipes at WoodhuU 
reservoir, has been completed, and the reservoir put in a condition to 
need no farther repairs for many years. 

General Improvements. 

In addition to the work under contract, some thirty-six (36) miles 
of the old wall-bench, on the tow-path side, still remain in the canal 
on this division. Wherever it has been removed, taking into account 
the manner in which it had worked into the center of the canal, a< 
least twenty-five per cent has been added to the efliciency of the 
prism. There is no improvement more important than this, and 
none that would be of so much benefit to navigation. There are 
some points where the old bench is very bad ; it is a constant obstruc- 
tion and annoyance, and should be taken out at the earliest possible 
period. 

But for the small appropriation for this purpose, last winter, these 
places would have been put under contract the present year. 

The bench still remaining on the tow-path side, not under contract, 
is distributed as follows : 

Miles. 

Between lock 23 and Fultonville 5 . 80 

Between Sprakers and Little Falls 15 . 50 

Between Little Falls and Utica 12.00 

Between Newville and Wood creek 2 . 50 

Total 35.80 
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Just as soon as the money shall be provided, those portions from 
Sprakers to Canajoharie, and from lock 45 to Utica, should be put 
under contract. Further and immediate appropriations should be 
made for this object. 

George Heath's " tumble gate '^ has been very thoroughly tested, 
and merits recommendation. It should be put into every lock, the lift 
of ^ which is six feet or over. It is easily and more quickly operated, 
and much tighter than the miter gate. It has been inserted at locks 
87, 39, 44 and 45 on the Erie canal, and at Flynn's, Hewitt's, Becker's,' 
Fort Miller and Moseskill (new enlarged) locks on the ChampMn, 
and found to work entirely satisfactorily. 

This gate, in connection with the utilizing machine (if a success) 
referred to in another part of this report, will prove important water- 
saving agents. 

As recommended in my last annual report, this gate should be 
inserted into locks Nos. 21 and 22, Erie canal, immediately. 

Champlain Canal. 

" The old junction locks " at Cohoes, which were built on the 
enlarged size, are very much decayed and very soon will have to be 
rebuilt. I doubt whether they can be made to last longer than 
another season. They are liable to fail at any time. They were 
built in 1860, of wood ; are combined, and eleven feet eight inches 
lift each. When rebuilt they should be separated, as shown on 
enlargement map, and by all means be built of stone. The guard- 
lock on the north side of the Mohawk river at Cohoes, built at the 
same time, also of wood, has about served its time, and is in need of 
being rebuilt of stone. 

That portion of the river bank between this lock and the abut- 
ments to the new stone dam should be better protected with either 
rip-rap, heavy slope or vertical wall ; also the bank on the south side, 
between a»butment and guard-lock, should be raised and substantial 
vertical wall in cement laid up. This is more necessary on account 
of the speedy completion of the stone dam across the river at this 
place. This dam will be perfectly tight, and will contribute towards 
raising the water still higher in time of freshets. 

The Schuylerville aqueduct (the center. pier of which gave way 
last July) should be rebuilt and located farther north. 

Dunham's Basin waste- weir will need ^ rebuilding the coming 
winter. 
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There are some important improvements that might be made on 
the Glen's Falls feeder between its mouth and the head of the thir- 
teen locks. One of the most important is the construction of a 
crib-pier extending from the berme wing of the lower of the five 
combined locks, down some hundred or more feet, to serve as a 
break-water against the mouth of the long sluice around these locks. 
It would add very much to the facility of navigating that level and 
entering the lower lock. Lock No. 11, which was built of wood in 
the spring of 1856, should be rebuilt of stone the coming winter 
and spring. 

The leaks in the Glen's Falls feeder, through the fissures of the 
rocks, have again become enormous. It will be necessary to give 
them early attention. 

I have no doubt but that as much water is wasted through these 
leaks as is taken into the main canal at the mouth of the feeder. 

There are a few points on this feeder where the banks are of sand, 
very porous, and in the spring of the year when the water is first let 
in percolates through the banks and causes slides, and, in a few 
instances, has well-iiigh caused disastrous breaks. One of the worst 
of these places extends from a point about 200 feet east of Brown's 
bridge to a point 300 feet west of the same. Vertical wall laid in 
cement and grouted should be put in at this place the coming spring. 
A break here would prove very disastrous and expensive to repair. 

Enlargement. 

In my last annual report I had occasion to refer briefly to the sur- 
vey for the enlargement of the Champlain canal under act chapter 
788, Laws of 1870. 

On the 14th of February following I had the honor to transmit to 
you on the subject the following report : 

Division Engineer's Office, ) 

Albany, February 14, 1871. ) 

Hon. Van E. Richmond, State Engineer and Surveyor: 

Sir. — ^Act chap. 788, Laws of 1870, provides for the enlargement of 
the Champlain canal in such a manner as to give throughout its 
entire length a uniform depth of seven feet of water, a width on the 
bottom of forty-four feet, and at water surface a width of fifty-eight 
feet except as in tb.e opinion of the Canal Board may be required for 
business purposes, in which case the walls may be made vertical, 
retaining the same surface width. 



\ 



82 Annual Report of the 

Section three of the same act makes it the duty of the State Esgi- 
neer to make, or cause to be made, at the earliest time practicable, 
the necessary surveys, maps, plans and estimates of such proposed 
enlargement. In compliance with this provision, you directed me in 
the month of June last to organize the necessary forces and proceed 
to make the necessary surveys, etc. 

In obedience to your directions two parties were accordingly organ- 
ized and entered upon duty the first day of July following. One in 
charge of S. E. Babcock, Esq., on that portion of the line extending 
from its junction with the Erie canal at West Troy to the south end 
of Fort Miller bridge, above Schuylerville, the other in charge of W. 
B. Cooper, Esq., on that portion extending from Fort Miller bridge 
to Whitehall. 

Both parties were assiduous in the prosecution of their respective 
duties, and closed their field work in the early part of December, at 
which time several of each party were discharged, those only being 
retained whose services were necessary for the ofiice work on maps, 
plans, estimates, etc. 

The method of the survey has been in accordance with that pre- 
scribed in the established regulations. 

As a general thing, the line of the new survey coincides with the 
old line, departures being made only when the line could be straight- 
ened and improved, and as economically built. 

The maps, plans and estimates, which I herewith respectfully sub- 
mit for your examination, have been prepared with great care, and 
hence are invaluable, especially the maps, for future reference and 
use, even in the event of not proceeding immediately with the 
enlargement. 

By reference to the abstracts of estimated quantities and prices it 
will be seen that the estimated cost of enlarging the Champlain canal, 
throughout its entire length, to the dimensions prescribed in the act, 
is as follows : 

First division, extending from junction at West 
Troy to south end of Fort Miller bridge, 29 76-100 
miles.... $1,520,345 27 

Secoiid division, extending from south end of Fort 
Miller bridge to the village of Whitehall, a distance 
of 33 88-100 miles 1,330,229 45 

Total, 63 64-100 miles $2,850,574 72 
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This estimate covers everything except the cost of constructing 
two lift locks in place of the " Three locks," north of Waterford, 
the major portion of the cost of which will be chargeable to the rev- 
enues ; the remainder it is expected will be provided for by tax this 
winter, also the enlargement of the guard lock on Wood creek, five 
miles south of Whitehall, at a cost over old plan not to exceed seven 
thousand dollars ($7,000). 

In connection with this a survey was made to ascertain the cost of 
constructing an independent line of canal outside of Wood creek, 
extending from the lower lock at Fort Ann village to the guard lock 
north, a distance of six miles. To construct this line and make it 
entirely independent of said creek, will involve the construction of 
one aqueduct, two lift locks, of three feet each, one dam and bulk- 
head and a feeder a half a mile long, four road bridges, four farm 
bridges, one railroad bridge, one change bridge, two box culverts, 
and an appropriation of about ninety acres of land, at an estimated 

cost of. \ .$364:, 400. 

Estimated cost, as per old line, with proposed improve- 
ments, as shown by maps 80^775 

Excess $2835625 



It would also be necessary to occupy about one mile of the Rensse- 
laer and Saratoga railroad line, and throw the same parallel with 
itself westward. 

This independent line, if built, would be free from the frequent 
annoyances and delays occasioned by high water, be much less expen- 
sive to maintain, and would possess otherwise many advantages. 

The plans and specifications for the mechanical structures are gen- 
erally similar to those adopted for the Erie canal enlargement, varied 
to correspond with the breadth of prism, and with a view to economy 
in the character of the work, changed as regards masonry. 

The locks on this canal consist of twenty-three lift (including the 
three side cut at Waterford), one weigh and four guard locks, all of 
which have been enlarged to the size of the Erie locks, except 
Flynn's, four and a half miles north of Waterford and the " Three 
locks" just north of Waterford, and the guard lock on Wood creek, 
five miles south of Whitehall. Provision has been made for the con- 
struction of Flynn's lock on the enlarged size, and it is now under 
contract to be completed on the 1st of May next. 

3 
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The " Three locks " need rebuilding immediately, and when done 
it is designed to dispense with the middle one, and construct only two 
with equivalent lifts. The only one then remaining to be enlarged 
will be the guard lock on Wood creek, which can be done at a 
trifling cost. 

The weigh-lock at Waterford, constructed in the winter and spring 
of 1861-2, was built to accommodate the largest class of Erie canal 
boats ; hence on the 1st of May next there will remain to be enlarged 
only one guard and two lift locks. 

Aqueducts. 

There are now four small aqueducts on the old canal. One of them 
has been built with reference to enlargement ; and the other three, 
with slight alterations, and at a nominal expense, can be adapted to 
the proposed prism. In order to secure sufficient water way for the 
stream just below Flynn's lock, it will be necessary to convert the 
.culvert now there into a small aqueduct of one span only. 

Act chapter 767, Laws of 1870, provides for an aqueduct at Wil- 
bur's basin, or creek, and appropriates $20,000 to pay the cost of 
construction. This will be built on the enlarged size, perhaps within 
the next eighteen months. 

Culverts. 

There are on the present old canal nineteen culverts, eleven arch 
and eight box. The greater portion of them will have to be lengthened 
only ; the balance entirely rebuilt. In order to insure safety, and to 
prevent the rapid accumulation of drift and sediment in the canal, 
thereby forming bars and obstructions to be removed every spring at 
quite an expense, it will be necessary to construct a new arch culvert, 
at Pratt's farm, station 530, and one at Leland's farm, station 821, 
and a box culvert just above Wilbur's basin, at station 1623. 

Waste-Weirs. 

Of these structures there are fourteen, all of which it will be 
necessary to take up and rebuild, with the exception of two, one at 
Wilbur's basin, and the other one mile north. Four-fifths of them 
are small, cheap structures, and it is proposed to rebuild and enlarge 
them on a substantial but economical plan, conforming to the 
enlarged prism. . 
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Bridges. 

There are, on the old canal, seventy-one road bridges (sixty-six 
wood and five iron) ; seventy-six farm ; seven change (five wood 
and two iron), and seven railroad bridges, all of which will require 
lengthening and raising, except eleven road (seven wood and four 
iron), and three change bridges (two iron and one wood). In a 
majority of cases, it will only be necessary to take down and rebuild 
one abutment to each bridge. 

The general plan of fariii and road bridges, proposed for the enlarge- 
ment, is that of Whipple's wood truss, with wrought-iron chords and 
cast-iron shoes. 

I am convinced, from observation and experience, that this style of 
bridge is about as durable and economical as any of its class. As 
decay and failure first begin with the bottom chords, at the toe of the 
braces, it is obvious that the substitution of iron for wooden chords 
must add a large percentage to the life of the structure. The general 
clear span of a right angular bridge is fixed at sixty-four feet. 

Dams. 

There are six dams on the canal : one across the Mohawk river at 
Oohoes ; one across the Hudson river at Fort Miller bridge ; one at 
the head of the Glen's Falls feeder ; and three on Wood creek. 

The first three are long and important ones, and are being rebuilt ; 
those at Oohoes and Fort Miller bridge, of stone, and that at the head 
of the Glen's Falls feeder, of wood and stone ; all with reference to 
a depth of seven feet of water on the mitre sill at low water. Means 
have been provided for their completion. 

Of those on Wood creek, near Whitehall, two are of stone and one 
of trees, all built some years ago, and with reference to. enlargement. 

As regards the supply of water for this canal there need be no 
apprehension. From its junction with the Erie canal at West Troy 
to the " Three locks" above Waterford, a distance of five miles, the 
supply will be, as now, from the Mohawk river at Oohoes ; from the 
" Three locks" to Fort Miller bridge it will be from the Hudson 
river ; from Fort Miller bridge to Whitehall, it will be from the 
Hudson river and Wood creek. 

The following are the reports of Messrs. Babcock and Oooper on 
this subject : 
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Engineer's Office, ) 



Wb6t Tboy, Febrna/ry 13, 1871. 
E. H. Crocker, Division Engineer: 

Sir. — I submit herewith an estimate of the quantity of water 
required to supply the first division of the Cliamplain canal, extend- 
ing from West Troy to Saratoga bridge, enlarged as proposed by 
act chap. 788, Laws of 1870, viz. : forty-four feet bottom width ; 
fifty-eight feet surface, and seven feet depth of water, with slope one 
to one. 

From West Troy to Waterford the supply will be from the Mohawk 
river at Cohoes, upon which I have not thought it necessary to make 
an estimate ; the quantity being deemed amply sufficient. From 
Waterford to Saratoga dam the supply will be from the Hudson river. 

The capacity of the bulkhead at the guard-lock at Saratoga dam 
is 25,272 cubic feet per minute. 

My estimate in detail accompanying this report shows the amount 
of water required from Saratoga dam to Waterford, a distance of 
26.25 miles, to be 6,770 cubic feet per minute, as follows : 

/ Cubic feet 

per minute. 

Evaporation and filtration 3)641 

Leakage from locks 1 > 602 

" at aqueducts 37 

" " waste- weirs 200 

Lockage water required 1)290 

Total 6)770 

Supply. 
Capacity of bulkhead at Saratoga dam 25)272 

Surplus 18)502 



Estimating the total number of lockages per day at two hundred, 
the estimated full capacity, the amount of water required to operate 
this division would be 9,085 cubic feet per minute ; still leaving a 
surplus of 16,187 cubic feet per minute. 

Respectfully submitted. 

S. E. BABCOCK, 

Assistant Engineer, 



• 
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Engineer's Office, ) 



FoBT Edward, February 13, 1871. 

E. H. Crocker, Division Engineer : 

Sir. — With this I inclose an estimate of the amount of water 
required to supply the Champlain canal, enlarged as proposed by act 

chapter Yl88, Laws of 1870. 
************ 

I have not deemed it necessary to make any estimate of the 
amount required from Fort Ann to Wliitehall, as we have, in addi- 
tion to lockage water and leakage from Fort Ann locks, the water of 
Wood creek and Half-way brook, and drainage of Whitehall level. 
My estimate in detail accompanying this shows the amount required 
from Fort Ann to Hudson river, at Fort Miller bridge, a distance of 
22.2 miles to be 8,355 cubic feet per minute, as follows : 

Cub. ft. 
per min. 

Evaporation and filtration 35245 

Leakage from aqueducts 53 

Leakage at waste weirs 200 

Leakage at locks 2j564r 

Evaporation and filtration. Glen J^ Falls feeder. . . ^ 660 

Lockage water northerly 624 

Lockage water southerly 1 ? 009 

Total .' 8 j355 



To supply which we have the Glen's Falls feeder, with capacity of 
23,375 cubic feet per minute, with a dam and bulkhead of 25,275 
cubic feet per minute. 

I have made no allowance for the extraordinary leakage in the 
Glen's Falls feeder, which, I assume, will be stopped. 

Respectfully submitted. 

W. B. COOPER, 

Assistant Engineer, 

On the completion of the new dams now in progress at Cohoes, 
Fort Miller bridge, and at the head of the Glen's Falls feeder, the 
supply of water must be sufficient beyond a question. 

Whenever the two locks in place of the " Three locks " above 
Water ford shall be built, that portion of the canal extending thence 
to Hewitt's lock, a distance of if miles, should be enlarged, as the 
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dispensing. with one of the "Three locks" involves the changing of 
the level in elevation from twelve to fifteen inches. 

In conclusion, I desire to express my appreciation of the efficient 
services rendered by Messrs. Babcock and Cooper, and their assistants, 
in preparing the surveys, maps, etc. 

Respectfully submitted. 

E. HOWARD CROCKER, 

Division Engineer. 

AB8TRA CT of the character and amount of work required to 
construct the enlarged canal from the junction of the Erie and 
Champlain canals^ West Troy^ to Saratoga bridge. 



t 



I 



161 
10 

1 

1 

1,118,886 

88,742 

176,304 

8,882 

303,541 

138,441 

18,000 

114,634 

36,890 

14,279 

700 

200 

13,081 

300 

809 

340 

90,509 

49,983 

468,637 

1,666,229 

2,400 

2,400 

196,473 

118,494 

10,700 

9,676 

142 

6,636 



ITEMS. 



Acres land appropriated 

Baildings to oe removed 

Temporary damages 

GruDbing and clearing 

Bailing and draining 

Cubic yards excavation of earth 

Cable yards excavation of solid rock • 

Cubic yards excavation o\ loose rock 

Cabic yards excavation of old masonry . . . 

Cubic yards embankment 

Cubic yards lining 

Cubic yards procurlpg and puddling 

Cubic yards slope wau 

Cubic yards vertical wall in cement 

Cubic yards vertical wall, dry 

Cubic yards loose stone 

Cubic yards loose stone and brush 

Cubic yards masonry, ashlar , 

Cubic yards masonry, arch , 

Cubic yards masonry, in coping , 

Cubic yards masonry, in concrete , 

Feet B. M. white oak 

FeetB. M. hardwood , 

Feet B. M. pine , 

Feet B. M. hemlock 

Lineal Ibet piles delivered 

Lineal feet piles driven 

Pounds wrought-lron 

Pounds cast-iron • 

Pounds spikes and nails 

Square yards painting 

Rods road 

Lineal feet snubbing posts 

Engineering and contingencies 

Total 



Estimated 
price. 



$100 00 

50 00 

6,000 00 

6,800 00 

14,600 20 



1 
1 
1 



6 
4 
1 



26 

60 

00 

00 

20 

60 

80 

2 60 

00 

00 

60 

2 60 

8 00 

16 00 

16 00 

600 

70 00 

40 00 

60 00 

26 00 

12 

12 

10 

08 

08 

60 

600 

70 



10 per ct. 



Amonnts. 



$16,100 00 

600 00 

6,000 00 

6,800 00 

14,600 20 

278,346 60 

68,118 00 

176,204 00 

3,882 00 

40,608 00 

69.220 60 

10;400 00 

286,686 00 

134,460 00 

67, 116 00 

1,050 00 

500 00 

96,648 00 

8,000 00 

12, 136 00 

1,700 00 

6,386 68 

1,999 83 

23,481 86 

88,905 76 

288 00 

288 00 

19,647 80 

9,079 63 

866 00 

4,788 00 

710 00 

3,944 60 



$1,882,182 07 
188,218 80 



$1,520,845 27 
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ABSTRACT of the cha/racter and a/mount of work required to 
construct [the enlarged C/iamplain canal^ from Saratoga bridge 
to Whitehall. 









127 
60 

1 

1 

1,188,360 

49,160 

8,600 

6,850 

285,250 

164,420 

18,000 

182,690 

8,805 

26,786 

700 

200 

10,677 

140 

622 

270 

88,700 

45,200 

454,000 

3,458,200 

4,800 

4,800 

172,650 

100,950 

8,450 

8,300 

85 

10,000 



ITEMS. 



Acres land appropriated 

Bnildings to De removed 

Temporary damages 

Qrabbing and clearing 

Bailing and draining. , 

Cubic yai-ds excavation of earth .... 
Cubic yards excavation solid rock. . . 
Cubic yards excavation loose rock. . 
Cubic yards excavation old masonry 

Cubic yards embankment 

Cubic yards lining 

Cubic yards procuring and puddling 

Cubic yards slope wail 

Cubic yards vertical wall in cement. 

Cubic yards vertical wall, dry 

Cubic yards loose stone 

Cubic yards loose stone and bmsh. . , 

Cubic yards masonry, ashlar 

Cubic yards masonry, arch , 

Cubic yards masonry, in coping , 

Cubic yards masonry, in concrete. . . , 

Feet B. M. white oak 

Feet B. H. hard wood 

Feet B. M. pine 

Feet B. M. hemlock 

Lineal feet piles delivered 

Lineal feet piles driven 

Pounds wrought-iron 

Pounds cast-iron 

Pounds spikes and nails 

Square yards painting , 

Rods road 

Lineal feet snubbing posts 



Estimated 
prices. 



$100 00 
60 



Engineering and contingencies 
Total 



25 

60 
00 
00 
20 
50 
80 
60 
00 
00 
60 
60 
00 
00 



2 

6 

4 

1 

2 

8 

15 

15 00 

500 

70 00 

40 00 

60 00 

26 00 

12 

12 

10 

08 

06 

50 

5 00 

70 



10 per ct. 



Amounts. 



$12, 700 00 

2,500 00 

10,000 00 

3, 000 00 

10, 000 00 

295, 812 50 

73,726 00 

3,500 00 

6,850 00 

57, 060 00 

82, 210 00 

14,400 00 

331,725 00 

44,025 00 

107, 140 00 

1,050 00 

600 00 

85,416 00 

2,100 00 

9,830 00 

1,350 00 

6,209 00 

1,808 00 

22,700 00 

86,455 00 

576 00 

676 00 

17,2<>5 00 

8,076 00 

676 00 

4,150 00 

425 00 

7,000 00 



$1,209,299 60 
120,929 96 



$1,330,229 45 



There has been on this canal a steady increase of business almost 
every year over each preceding year. 

The amount done would be much greater but for the almost yearly 
low stage of water in the Hudson river during portions of the season. 
From three to six weeks of each year the lumber manufactories have 
been forced to stand still and a large number of operatives thrown out 
of employment. 

The mills have been shut down and the water taken for canal pur- 
poses. ' 

The consequence has been an immense decrease in the manufacture 
of lumber and a consequent loss of that amount of business to the 
canal. This question has become an important one, not only to the 
operators and laboring men along the line of the stream, but also to 
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the State in its loss of trade and tolls. It has been estimated from 
reliable data that the amount of lumber manufactured on the river 
within a distance of nine miles between the village of Fort Edward 
and the Glen's Falls feeder dam was less last year by ninety millions 
of feet, board measure, than the average of the preceding five years. 
This trade has all been lost to the Champlain canal, and tolls to the 
amount of many thousands of dollars lost to the State. 

There is a remedy for this, and it should be resorted to at the 
earliest practicable period. 

It is in the construction of reservoirs on the head waters of the 
Hudson river, where nature in many instances offers marked facilities 
for such purposes. There are a number of lakes whose outlets could 
be dammed at a nominal expense, large areas flowed, and vast quan- 
tities of water husbanded for use in time of dry weatlier and need. 
It is estimated from reliable information that Indian lake alone, 
whose water shed is about 125,000 acres, could at a srfiall expense be 
converted into a reservoir that would hold about three thousand 
• millions cubic feet of water, nearly double the capacity of all three 
of the reservoirs on the head of the Black river. The same might be 
said of Schroon, Paradox and other lakes. 

For a number of years past the Hudson river has been subject to 
heavy freshets, especially in the spring. The waters from raine and 
melting snows accumulating from those extensive water-sheds more 
rapidly than in former years, passes into the main channel, swelling 
it to vast proportions, the mighty volume rushing onward, imperiling 
and damaging property to the amount of hundreds of thousands of 
dollars all the way from its source to the city of Albany. A few 
weeks elapse, and the water is so low as not only to stop the manu- 
factories along the stream, but to embarrass navigation on the canals, 
and especially on the river in the vicinity of Troy and Albany. 

A few reservoirs constructed, as suggested, on the head waters of 
the river, would be of inestimable value in keeping back in ,the 
spring, or in times of excessive rains, this vast surplus of water for 
use whenever needed. 

It is to be hoped that the attention of the Legislature will be called 
to this subject at an early day, and that appropriations will be made 
to pay the cost of examinations and surveys for these reservoirs. 

Some thirty-four of the locks on the Black Eiver can^^l are in a bad 
condition. They were originally built of shaky, unsound stone, and 
their decomposition, together with the disappearance of the mortar 
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from the joints, render them exceedingly leaky, and the gates very 
difficult to operate. Something will have to be done to them to 
remedy this evil. It is possible that by excavating in rear of the 
chamber walls, from the lower quoins to the head, and carefully 
grouting, the masonry may be so repaired as to last for ^ nuniber of 
years. 

It can but be a source of much gratification to the Oanal Commis- 
sioners and the other members of the Canal Board to revert in future 
to the success which has attended the navigation of the canals during 
the past two years, since the abolition of the contract system of 
repairs and management. Although the business of 1870 was not 
as great as that in some preceding years, yet the freedom from breaks 
and disastrous detentions, and the general good management, were 
such as to restore confidence in canal navigation and bring to them 
this year, under the same good management, a traffic exceeding thus 
far that of any year since their construction. 

Respectfully submitted. 

E. HOWARD CEOCKER, 
'Division Engineer ^ Eastern Division. 
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TABLE No. 1. 

Showing the numier and compensation of Engineers employed on the 
Eastern Division of the New York State Canals^ together with 
incidental expenses from October Ist^ 1870, to September 30^A, 1871 : 

KEPAIBS ERIE CANAL. 



NAMES. ' 


Rank. 


Rateofcom- 
pensatioD. 


Amoant. 


Total. 


E. H. Crocker 


Division engineer 


$2,400 00 


$1,275 00 

366 62 

1,100 00 

434 00 




E. H. Crocker 


Travel /. . 




Peter Hogan 


Resident engineer 


2,000 00 




Peter Hoiran 


Travel 






Incidental Expenses. 

Postage and telegraph 

Stationery 




$3, 175 62 


« 


$107 16 
164 50 
172 77 




Miscellaneous 








Total Erie canal 




444 43 








$3,620 05 











REPAraS CHAMPLAIN CANAL. 



E. H. Crocker 
E. H. Crocker 
Peter Hogan . 
Peter Hogan . 



Division engineer 


$2, 400 00 


$750 00 
245 14 
625 00 
245 00 




Travel 




Resident engineer 


2,000 00 




Travel 




In/ndenfal Expenses. 

Postage and telegraph 

Miscellaneous 




$1,865 14 


$18 59 
52 95 


Total Champlain canal. . . 




$71 64 




$1,936 68 







E. H. Crocker 


REPAIRS BLACK RIVER 
Division engineer 


CANAL. 

$2, 400 00 ^mn no 1 


E. H. Crocker 


Travel 




71 04 

275 00 

95 96 




Peter Hogan 


Resident engineer 


2,000 00 




Peter Hosran 


Travel 






Total Black River canal . . 




$817 00 








$817 00 


* 







IMPROVEMENT CHAMPLAIN CANAL. 



NAMES. 


Rank. 


No. of 
days. 


Rate of com- 
pensation. 


Amount. 


Total. 


W. B. Cooper 


Assistant engineer 


78 
79 
129 
50 
79 


$5 50 
4 00 
3 00 
300 
2 50 


$429 00 
816 00 
887 00 
150 00 
197 50 




J. J. McLean 


Office assistant 




David Evans 

G. W. Satterlee 


Office assistant 

Rodman 




G. W. Satterlee 


Office assistant 






Incidental Expenses. 

Postage and telegraph 

Office rent 


$1,479 50 




$29 64 
37 00 
31 00 










Miscellaneous 


• • ■ • 








Total improvement Champlain 




07 54 










$1, 577 04 











State Enoinebr on the Canals. 



43 



TABLE No. 1— {Continued). 

ENLARGEMENT CHAMPLAIN CANAL. 



NAMES. 



W. B. Cooper 

S. E. Babcock 

H. K. Averill, Jr. . . 

R. J. Hilton 

R. J. Hilton 

B. H. Brevoort . . . . 
Stephen Thome . . . 
Isaiah Faller 

C. W. M. Johnson. 

J. C. LaasB 

Charles Barms 

W. H. Newkirk . . . 

Edwin Hall 

H. A. Smith 

W.F.Potter 

A. D. Robinson 

N. B. Ward 

J. W. Ingalls 

G. H. Mariner 

C. O. Green 

M. J. Manning 

W. E. Brown 

Thomas O'Connor. 

G. C. Squires 

John Pike 

W.H.Hand 

A. H. Holbrook . . . 

O. H. Moore 

Martin Jovce 

Martin Keiley 

John Tate 

G. A. Toole 

G. W.Wilson 

J. L. Woodin 

C. D. G. Waters . . . 
James Langworthy 

C.H. Sherrill 

J. S. Robertson 

C. H. Bishop 

Leslie Smyth 



Rank. 



Assistant engineer.; . . 
Assistant engineer. . . 
Assistant engineer. . . . 

Assistant engineer 

Assistant engineer . . . 
Assistant engineer . . . 
Assistant engineer ... 

Assistant 

Surveyor 

Draughtsman 

Draughtsman 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainq^n 

Chainman 

Chainman 

Flagman 

Flagman 

Flagman 

Flagman 

Axeman 

Axeman 

Axeman 

Axeman 

Tapeman and axeman 
Tapeman and axeman 
Tapeman 



Tapeman 

Tapeman 

Tapeman 

Tapeman 

Tapeman 

Omce assistant 



Incidental expenses. 

Stationery ^ 

Fuel 

Office rent 

Light 

Miscellaneous 



Total Enlargement 



No. of 
days. 



129 

129 

128 

105 

74 

129 

129 

65 

67 

101 

41 

129 

129 

42 

55 

55 

118 

6 

52 

55 

118 

67 

67 

55 

55 

109 

55 

79 

55 

118 

55 

118 

65 

55 

55 

55 

55 

52 

55 

26 



Rate of com- 
pensation. 



$6 00 
6 00 



6 
6 
4 
6 
6 



CO 
00 
50 
00 
00 



6 00 



00 
00 
00 
00 
00 
00 
8 00 
8 00 
8 00 
8 00 
250 
8 00 
8 00 
800 
800 
2 50 
2 50 
2 50 
2 50 
2 50 
2 50 
2 50 
2 50 
2 50 
00 
00 
2 00 
2 00 
200 
2 60 
2 00 
8 50 



2 
2 



Amount. 



$774 00 
774 00 
616 00 
525 00 
833 00 
645 00 
645 00 
890 00 
268 00 
505 00 
205 00 
516 00 
616 00 
168 00 
166 00 
166 00 
864 00 
16 00 
130 00 
166 00 
854 00 
201 00 
201 00 
137 50 
137 50 
272 50 
137 50 
197 60 
137 50 
295 00 
137 50 
295 00 
110 00 
110 00 
110 00 
110 00 
110 00 
180 00 
110 00 
91 00 



$927 67 

62 67 

50 00 

560 

2,781 86 



Total 



$11,257 50 



8,777 80 



$15,085 35 



S. E. Babcock .... 

R. J. Hilton 

R. J. Hilton 

O. L. Phelps 

M. H. Roberts.... 

W.S.Lee 

R. J. Kinney 

N. B. Ward 

J. D. Slingerland . 

Henry Stndcr 

Stephen Kavanagh 

MikeO'Hara 

Charles Coudry ... 
William Skiller... 
William Dolphin . 



SAND LAKE RES£ 

Assistant engineer 

Assistant engineer 


RVOIR. 

30 

80 

53 

22 

80 

22 

80 

22 

30 

5 

9 

5 

10 

IIX 
2 


$6 00 
5 00 
450 
5 00 
4 50 
4 00 
400 
3 00 
3 00 
2 50 
2 50 
250 
2 50 
2 50 
250 


$180 00 

150 00 

238 50 

110 00 

135 00 

88 00 

120 00 

66 00 

90 00 

12 50 

22 00 

12!50 

25 00 

28 75 

500 




Assistant engineer 




Assistant engineer 

Leveler 




Leveler 




Rodman 




Chainman 

Chainman 

Axeman 




Axeman 




Axeman 

Axeman 




Axeman 




Axeman 


X 




$1,288 75 
211 00 


Incidental expenses. 
Miscellaneous 












Total 


$1,494 75 
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TABLE No. 1— {Continued). 

EXTRAORDINABY REPAIRS ERIE CANAL. 



NAMES. 



John A. Cooper 

C. M. Thompson.. . . 

Q.P.Oliver 

O. M. Barnes 

O. M. Barnes 

R. D. Shepherd 

8. E. Babcock 

S. E. Babcock 

M. H. Roberts 

R J. Cantwell 

P.J.Harris 

P. J. Kinney 

P. J. Kinney 

W. H.Newkirk 

Jas.M.Ball 

W.S.Lee 

Samnel M6ak 

SamaelMoak 

J. D.Slingerland.... 

Leslie Smyth 

L. L. Lowell 

Stephen Thome 

Edwin Sears 

Alex. Roberison. .. . 
Edward Yan^hn . .. . 

Tunis Cragier 

Garret Vischer 

Joseph Boy er 

Isaac Thomas 

P.H.Walworth 

L. L. Nichols 

Horatio Seymonr, Jr 



Rank. 



Draughtsman 

Assistant in office. . 
Assistant engineer. 
Assistant engineer. 
Assistant engineer. 
Assistant engineer. 
Assistant engine(;r. 
Assistant engineer. 

Draughtsman 

Assistant engineer. 

Rodman 

Leveler 

Leveler 

Leveler 

Rodman 

Leveler 

Leveler 

Leveler 

Rodman 

Office assistant . . . . 

Inspector 

Assistant engineer. 

Inspector 

Inspector 

Inspector 

Axeman 

Tapeman 

Inspector 

Inspector , 

Office assistant 

Assistant engineer. 
Tapeman 



Total Brie canal. 



No. of 
days. 



313 
313 
129 
287 

36 
261 
101 

63 
283 

10 
112 
204 

53 
184 
202 
178 
261 

52 
151 

73 
181 
184 

62 
191 
313 

84 

89 
102 

87 
105 

10 

18 



Rate of 
compen- 
sation. 



$5 00 
5 00 

5 OU 

6 00 
500 

00 
60 



6 
6 
6 00 



4 
4 



00 
60 



3 00 



4 
4 

4 



60 
00 
00 



3 00 



00 
00 



3 60 

2 50 

3 60 



4 

4 
4 
4 
4 



00 
60 
00 
00 
00 
2 60 

2 60 
4 00 
4 00 
200 
8 00 

3 00 



Amount. 



Geo. Cushing, Jr. 

W. B. Cooper 

R. J. Hilton 

DanaReed 

L. J. Carrington . 

John Somers 

Roswell Durkee . 
Geo. Dinsmore.. 
James Dempsey. 
P. R. Osbom.... 

H.A.Smith 

George Dunn 



EXTRAORDINARY REPAIRS CHAMPLAIN CANAL. 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

•Inspector 

Inspector 

Inspector 



Total Champlain canal. 



813 


$5 00 


106 


6 60 


61 


4 50 


813 


400 


6 


8 50 


30 


400 


36 


4 00 


28 


400 


102 


4 00 


46 


400 


103 


4 00 


76 


5 00 



00 
00 



$1,565 00 

1,565 00 
645 00 

1,722 00 
130 00 

1,306 00 
565 50 
318 00 

1,132 
45 
336 00 
918 00 
212 00 
736 00 
606 00 
712 00 

1,044 00 
182 00 
877 60 
255 50 
724 00 
838 00 
208 00 
764 00 

1,252 00 
210 00 
222 50 
406 00 
348 00 
210 00 
80 00 
54 00 



$19,670 00 



$1,565 00 


583 00 


229 50 


1,262 00 


21 00 


120 00 


144 00 


112 00 


406 00 


184 00 


408 00 


880 00 



$5,406 50 



John A. Allen. 



EXTRAORDINARY REPAIRS BLACK RIVER CANAL. 



Assistant engineer 

Total Black River canal .... 



79 



$5 00 



$395 00 



$395 00 
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Summary of Table No. 1. 



NAME OF CANAL. 



Repairs Erie 

Repairs Cbamplain.. 
Repairs Black River. 



Improvement. Champlaln , 
Enlargement Cliampiain. . 
Hand Lake reservoir 



Amonnt paid by division engineer. . 

Extraordinary repairs Erie 

Extraordinary repairs Champlain. . . 
Bxtitiordinary repairs Black River 



Amonnt paid by Commissioner. 



Total for engineering. 



Engineerins: 
proper. 



$3, 175 62 

l,8f« 14 

817 00 

1,479 60 

l,283n'5 

11,257 60 



19,670 00 

5,406 50 

395 00 



Incidentals. 



$444 43 
71 64 



97 64 

211 00 

3,777 80 



Amounts. 



Totals. 



$8,620 05 

1,936 68 

817 00 



$1, 677 04 

1, 494 75 

15,035 30 



$19,670 00 

6,406 60 

396 00 



$25,471 50 



$6,373 73 



18, 107 09 
24,480 82 



•25,471 60 
$49,962 82 



i'p 
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NAME OF CANAL. 


Estimated cost 
at contract 
prices. 


Amount done 
during fiscal 
year ending 
Sept. 80, '71. 


Whole amonnt 
done. 


AmU remain- 
ing to be 
done. 


Extraordinary repairs Erie 

Extraordinary repairs Ohamplain.. 
Extraordinary repairs Black River, 


$607,599 67 

240,287 84 

64,083 59 


$233, 626 67 

172,255 34 

42,919 86 


$399,986 67 

207,027 34 

' 63,381 59 


$207,613 00 

83,260 60 

1,702 00 


Total 


$911,971 10 


$448,801 87 


$669,395 60 


$242,575 60 






Ordinary repairs Erie 


$63, 136 00 

292,358 63 

1,600 00 


$63,136 00 

120,644 63 

800 00 


$63,136 00 

209,064 63 

800 00 




Ordinary repairs Ohamplain 

Ordinary repairs Black Biyer 


$88,294 00 
800 00 


Total 


$357,094 63 


$184, 580 63 


$273,000 63 


$84,094 00 






Tmproyement Ohamplain . . 


$268,620 31 


$53,868 31 


$268,620 31 




Total 


$268,620 31 


$53,368 31 


$268,620 31 








Grand total 


$1,537,686 04 


$686, 750 81 


$1,211,016 54 


s $326,669 50 
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MIDDLE DIVISION. 



ANNUAL EEPORT OF M. S. KIMBALL, DIVISION ENGI- 
NEER, FOR THE FISCAL YEAR ENDING SEPTEMBER 
30, 1871. 

JEon. Van R. Richmond, State Engineer and Surveyor : 
Sir. — I have the honor to present you the following report : 

Length of Completed Canals. 

Miles. 

Erie canal 68.58, navigable feeders 3.30 71.93 

Oneida Lake canal and feeder (old) 7.00 

Oswego canal 38.00 

Oneida river improvement 20.00 

Seneca river towing-path 5.75 

Baldwinsville canal and improvement to Jack's Reef. ..... 12.50 

Caynga and Seneca canal , 22.77 

Crooked Lake canal : • 8.00 

Chemung canal and feeder 39.00 

Cayuga inlet 2.00 

Chenango canal 97.00 



* 



323.95 



Reservoirs and Feeders. 

For the Erie Canal. — Erieville reservoir, 340 acres, 21^ feet deep ; 
De Ruyter reservoir, 656 acres, 1%^ feet deep ; Cazenovia lake, 
1,778 acres, 4^ feet deep ; Skaneateles lake, 8,320 acres, 7 feet deep ; 
Otisco lake, 2,200 acres, 10 feet deep ; Owasco lake, 6,800 acres, 2^ 
feet deep ; and Oneida, Cowasselon, Chittenango, Carpenter Brook, 
Jordan, Weedsport and Port Byron feeders. 

For the Chenango Canal. — Madison Brook reservoir, 235 acres, 45 
feet deep ; Bradley Brook reservoir, 134 acres, 25 feet deep ; Eaton 
Brook reservoir, 254 acres, 50 feet deep ; Hatch's lake, 134 acres, 10 
feet deep; Woodman's pond, 148 acres, 11 feet deep; Leland's pond, 
173 acres, 8 feet deep ; and Kingsley Brook reservoir, 113 acres, 20 
feet deep. 
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Engineering Dbpabtment. 

The Middle Division has been in charge of M. S. Kimball, as 
Division Engineer, and Howard Soule, Jr., resident. 

The following statement shows the total amount of work done 
during the fiscal year, the total cost of engineering, and the per 
centage of cost of same : 



NAME OF CANAL. 

Erie 

Oswego 

Chenango 

Chenango Extension 

Chemang 

Crooked Lake 

Caynga and Seneca 

Oneida Lake Enlargement 

Total '.. .. 



Work done. 



$132, 599 91 

157, 806 13 

121, 654 83 

105,638 92 

99, 415 01 

67,943 63 

26,821 68 

21,280 00 



$733, 162 11 



Engineering. 



$11,503 88 
5,491 85 
4,806 76 
13, 118 03 
4,997 68 
2,656 61 
2,421 50 
3,689 02 



$48,685 83 



Per 
centage. 



8.67 
8.48 
3.95 

12.41 
5.03 
3.91 
9.03 

17.33 



6.64 



This shows a reduction of $280,394.87 on work done from last 
year, also a reduction in engineering expenses of $6,736.94. The 
per centage of cost of engineering, however, is raised 1.17, and comes 
from doing so much less work, while the engineering for it could not 
be correspondingly reduced. 

Erie Canal. 

There has been $93,805 done on thirteen old contracts, $7,252.96 
on five old contracts settled, $860 on two new contracts, and $1,235.54 
on one new contract settled. There remains to complete the thir- 
teen old contracts, $58,124.50, and the two new, $20,210. There 
has also been authorized miscellaneous work done as follows: 
$17,362.36 under repair contractors, $9,011.14 on change of plan, 
$1,450.45 by special law, and $1,622.46 through superintendents, 
making tlie total done for the fiscal year, $132,599.91, and the total 
remaining of work under contract, $78,334.50. 

Last year I gave some facts relating to the long level, in which it 
was shown that navigation came near suffering for want of water. 
Now I have to report, for this year, that the Erieville reservoir was 
emptied on the first of October, the De Ruyter on the tenth of 
November, and the Cazenovia practically emptied on the twenty- 
first of November, there being no reservoir water proper, nothing 
but the flow of the natural stream. With this state of things, had 
not the bottoming been done from Syracuse east, as entered upon 
two winters ago, although not completed, there would have been very 



State Engineer on the Oanals. 55 

serious detentions to navigation, without any possible means of 
relieving it temporarily or otherwise. As it was, with the new sup- 
ply from the Oriskany, the level was uniformly down from four to 
twelve inches at Syracuse, and graded out, going east almost exactly 
corresponding with the new made bottom, showing that a supply was 
needed farther west. I would not only recommend and urge the 
completion of this bottoming, but urge the extending of it about 
half a mile farther east, or to the Manlius road crossing, there being 
deeper water for a long distance beyond. I will not stop here, but 
urge the immediate construction of a reservoir on the Butternut, 
above Jamesville, four miles from the canal, which is the nearest 
practicable point to Syracuse (six miles) in which one can be got. 
This was estimated to cost, exclusive of land damages in 1869, fur- 
nishing 1,102 cubic feet per minute, for sixty days, over the natural 
flow of the stream, $78,240. Again, in 1870, raised six feet higher, 
furnishing 1,989 cubic feet per minute at $85,000, and a more recent 
estimate, under a resolution of the Canal Board cf August 5th, 1871, 
with an increased height of banks, but furnishing no more water, at 
$91,751, or $98,018, if built of stone. In my communication to the 
Canal Board, I said, " Were there no possible doubt about finding a 
good rock bottom, I should have only presented that report (stone), 
although it is in excess of the earth one, $7,000, on the score of less 
contingency in its future maintenance; as it is, I would recommend 
the letting of both, and build the one found best adapted to the 
place." 

Chapter 767, Laws of 1870, appropriated $20,000 for widening 
locks m and 48 at Lodi. Chapter 778, Laws of 1871, reappropriated 
it to the same object and purpose, to be expended in such manner as 
the Board of Canal Commissioners shall direct. The locks are to be 
widened this winter, in the full belief that, although they will be 
larger than before, yet with the greater ease with which loaded boats 
will enter, losing nothing from swelling them in as now, that no 
more water will be used. 

This has been fully demonstrated at lock 49, widened some years 
ago. 

Oswego Canal. 

There has been $114,320 done on seven old contracts, $664.77 on 
three old contracts, and $6,563.60 on two new contracts settled. 
There remains to complete the seven old contracts, $130,094. 
There has also been authorized miscellaneous work done as fol- 



56 Annual Ruport of thb 

lows : $3,917 on change of plans, and $32,34:2.76 by special laws, 
making the total done for the fiscal year $167,808.13j and the total 
remaining of work under contract $130,094. 

The high dam was started last spring as soon as the water would 
allow, and has gone forward uninterruptedly till the water began to 
rise again this fall. The lockhead and bulkheads at the west end 
above the mill are completed and the spillway abutment partly built. 

The t>5venty-foot crib work below the old apron, sunk to the rock 
in twentj^ feet of water, is in for about 300 feet from the west end 
and aproned over with whole timber sixty feet long. The finding of 
rock, and the necessity of founding the new work upon it, will swell 
the cost, as it adds to the estimate in digging down to it, and again 
in building up from it. Much has been done all the way in securing 
the old dam that will form no part of the new dam, but which con- 
tributes materially to swell the ultimate cost of it. 

The Minetto dam is finished, and although it has been in hand and 
worked upon every year for four years, all of the difliculties have 
been surmounted, and it is now a complete and permanent structure, 
making the seventh of the new system of dams on the river. 

Chenango Canal. 

There has been $99,740 done on nine old contracts, $12,837.42 on 
three old contracts settled, and $5,440 on one new contract settled. 
There is one new contract on which nothing has been done. There 
remains to complete the nine old contracts $6,475.50, and the single 
new one $1,473. There has also been authorized miscellaneous 
work done as follows : $2,057 authorized by Canal Board, and 
$1,580.41 through superintendents, making the total done for the 
fiscal year $121,654.83, and the total remaining of work under con- 
tract $7,948.50. 

Chapter 778, Laws of 1871, appropriates $15,000 " for removing 
old and inserting new feed pipes, and building waste-weir and spill- 
way to Madison Brook reservoir." The old discharge was through 
twQ nine inch pipes, with one disabled and danger that the other 
might become so, or the whole break out and go away. The plan 
now is (on which the work is doing and will be completed this fall), 
to abandon the old pipes altogether and cover up the entrance, 
then put in two sixteen-inch pipes in a new location, under thirty- 
three feet head, which will take most of the water, proving pretty 
conclusively that the forty-five feet used in the old reports must 
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relate to the depth of the reservoir, and not to the available depth of 
water that may be drawn on the number of acres represented. 

I apprehend now that all the reservoirs on this canal are given in 
this way, an error of some importance, as now no very reliable esti- 
mate can be made of the quantity of water stored without a measure- 
ment. It may never be very important for this canal, but should 
some of them hereafter become useful as exclusive feeders to the 
Erie, a knowledge of their capacity would be very necessary. This 
same thing cannot be said of the reservoirs on the Erie. The depth 
reported means the available depth of water to be drawn for the 
number of acres they cover. 

Although there were eight locks rebuilt last winter, there are very 
many more now in equally as bad condition. I still remain of the 
opinion expressed last year, that many of them can be rewooded, 
just a^ the plan of their first construction contemplated they should 
be, and made to last a like term over again. Because the lining of a 
composite lock gets off from decay or otherwise and leaks, it does not 
follow that they must come down and be rebuilt in cement to make 
them tight again ; rewood them properly and all will be well. 

Several aqueducts, waste- weirs, culverts and many bridges, are in 
a deplorable condition for want of thorough overhauling and 
rebuilding. 

Cayuga and Seneca Canal. 

There has been $17,091.50 done on five old contracts settled, and 
$8,520 on three new contracts. There remains to complete the three 
new contracts, $14,889.10. There has also been authorized miscel- 
laneous work done under special law, $1,210.18; making the total 
done for the fiscal year, $26,821.68, and the total remaining of work 
under contract, $14,889.10. 

Lock 3 at Seneca Falls, of which some fears were expressed last 
year, stands very well and may last many years as it is. 

Chap. 877, Laws of 1869, reappropriated by chap. 778, Laws of 
1871, provided $5,000 for taking out original material in the bottom 
of the river near "Waterloo. The superintendent of repairs reports 
much of this material to be rock, which, if it is, will involve coffer ^ 
damming and pumping to do the work. The work should be done, 
as, when Seneca lake gets low (as it has this season), it necessitates a 
reduction in the draft of boats to get over it. Most of the money 
has been expended on the other work and the appropriation should 
be increased to take out the rock. 



I 
i 
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It is in contemplation now to build a new stone dam at Waterloo 
another year, with waste gates adapted to taking off the high water 
and prevent the raising of Seneca lake unduly. This at the same 
time will be a benefit to the canal banks wherever before they have 
suffered from high water. Five thousand dollars appropriated by 
chap. 767, Laws of 1870, reappropriated by chap. 778, Laws of 1871 
(together with $10,000 contingent upon not being wanted for its 
original purpose), has in this way been provided to do the work. 

Five hundred dollars was also appropriated by chap. 930, Laws of 
1871, to take out original bottom near Free Bridge. This has been 
done. 

The work of protecting the berme bank along Seneca lake is now 
going on and will be completed this fall. 

Chemtnq Canal. 

There has been $12,860 done on one old contract, $10,504.69 on 
three old contracts settled, and $2,260 on three new contracts. 
There remains to complete the one old contract, $3,715 and the 
three new, $10,759.20. There has also been authorized miscellane- 
ous work done as follows : $5,983.66 by special law, $64,264.26 by 
repair contractor as a break account, and $3,542.50 ; making the 
total done for the fiscal year $99,415.01, and the total remaining of 
work under contract, $14,474.20. 

Of the break in the dam at Gibson (April 19th, 1870), of which a 
minute account was given in the report of last year, it is only neces- 
sary now to say that it was completed late last fall upon the plan as 
described in that report, and that it has since remained a perfect 
structure. 

The old style swing bridges at Second, Church, Fifth, Cross and 
Gray streets, Elmira, all want rebuilding on the Winckler plan. " It 
has been suggested that neither for the purposes of the State, the 
boating interest or the interest of the people of Elmira, is there any 
longer any use for the canal upon which these bridges are, that the 
business that used to be done here has now gone to a new point. If 
this be true it may be better economy to fill it up to that extent 
rather than to perpetuate the cost of building and maintaining so 
many bridges. 

Crooked Lake Canal. 

There is one new contract, but upon which nothing has been done. 
It amounts to $1,691. There has been authorized miscellaneous 
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work done as follows : $5,478.91 under special laws, and $62,464.72 
through superintendents, making the total done for the fiscal year 
$67,943.63, and the total remaining of work under contract $1,691. 

On the contract for bottoming down the lake level, although let 
the 28th of March last, the contractor did nothing. The superin- 
tendent, however, did some bottoming, and some other work on the 
level that improved it somewhat, but the whole work wants to be 
done to provide against the low water of the lake- 
There were six locks rebuilt last winter by the Canal Commis- 
sioner through the superintendent, included in the above statement, 
costing $10,108.57 each. The work was faithfully done, the walls 
are tight, and altogether present a good specimen of locks built on 
that plan. There are several others that are bad, but I apprehend 
many could be rewooded and made comparatively good at much 
less expense. 

Oneida Lake Canal. 

With the small appropriation made last winter, the contractors 
were unwilling to go on with their work. The completion of the 
filling of the timber pier at the lake, the building of a road bridge and 
some other work very necessary to protect that already done, Ib all 
that has been secured. The report of last year for completing this 
canal was $100,000. I would not state it any less now, for the 
reason that the waste and decay of materials delivered, the running 
in of exposed banks and slope walls, and other changes on account 
of suspending the work, together with the cost of engineering, will 
quite absorb the appropriation of $26,000. 

Cayuga Inlet. 

The amount ($15,000) appropriated by the Legislature of 1869, for 
constructing pier and dredging Ithaca inlet at the head of Cayuga 
lake has been expended and the contract settled. 

Chapter 715 of the Laws of 1871 appropriates the further sum of 
$12,500 " for finishing the work and improvements at the head of 
Cayuga lake, to be expended under the direction of the Commis- 
sioner in charge." 

The work has been let, and is now progressing, contemplating the 
extension of the pier two hundred feet, and dredging the inlet and 
harbor to make seven feet depth at lowest water. 
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Explanation. 

Table No. 1 is an exhibit in detail of the cost of engineering for all 
of the work done on the division daring the fiscal year. 

Table No. 2 shows the total work under contract, tlio amonnt done 
during the fiscal year, and the work remaining to be done on all the 
canals and works of the Middle Division. 

Table No. 3 shows the amount of authorized work upon miscel- 
laneous repairs under the supervision of the Engineer Department 
for the fiscal year. 

Table No. 4 shows the work not under contract on all the canals 
and works of the Middle Division. 

Respectfully submitted. 

M. S. KIMBALL, 
Division Engineer Middle Division. 



EXTENSION OE THE CHENANGO CANAL. 
W. S. Kimball, Esq., Division Engineer : 

In my report for the fiscal year ending September 30, 1870, it is 
stated that orders had been given to suspend work in the preceding 
June, owing to the exhaustion of the small appropriation for this 
canal. 

It was continued, however, for a short period on a k^r of the con- 
tracts, where the safety of the work required some additional time 
and labor. 

After the suspension, operations were not again resumed until the 
following May, and after the appropriation was made by the Legis- 
lature of 1871. 

In accordance with a provision of the law of last session, all of the 
expenditures during the past year have been confined to that portion 
of the canal embraced between the City of Binghamton and OwegoJ 
The work below Owego remains as reported in the preceding year. 

As the last appropriation was not sufficient to complete all of the 
work between tlie points named, including the work through the 
city of Binghamton, directions were given to prosecute sucli portions 
of the canal as, in the unfinished state in which the suspension had 
left them, would be most liable to injury from the fioods and ice of 
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the Susquehanna, the action of the weather and other causes, and 
which could be, as far as possible, completed under the appropriation. 

It was also thought judicious to have the completed work in a con- 
tinuous line from the river at Bingham ton. A small temporary dam 
across the canal, near the upper end, now excludes the river during 
heavy freshets. 

With these views work was commenced under the following con- 
tracts, namely: Sections numbers two, four, five, six and seven; 
locks numbers four and six; Choconut, Tracy and Apalachin 
aqueducts; and culverts on sections numbers one to twenty in- 
clusive. 

With the exception of section number two, and locks numbers 
four and six, on which at this date (December 1) but little remains 
to be done, all have been completed. 

At this date (December 1), and since the close of the fiscal year, 
much additional work has been done. The Binghamton dam, and 
lection number eighteen, are completed, and the work is progressing 
on the guard lock and feedway at Binghamton, and on the con- 
struction of farm and road bridges over the canal, nine of the latter 
being now completed. 

A review of the work on December first shows that between 
Binghamton and Owego, twenty-two miles, the canal is completed, 
except very small portions of sections numbers one and two, and 
some repairt on sections which were completed several years since. 

In the city of Binghamton there remains to complete the connec- 
tion with that part of the canal in operation, a small portion of sec- 
tion number one, two locks on which some work has already been 
done, and three railroad bridges. 

The guard lock and feedway at the south end of the dam is in 
progress and could be completed this winter. 

A summary of table No. 2, for the fiscal year ending September 
30, 1871, embracing all work under contract, or completed between 
Binghamton and the Pennsylvania State line, is as follows : 

Estimated cost at contract prices $lj986j339 96 

Amount done during fiscal year 105 j 638 92 

Total amount done I>4:83j037 01 

Amount remaining to be done 503>302 94 
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Work under contract and completed by table No. 2, $1)9869 339 95 
Work not under contract by table No. 4 368,773 00 

Total $2,355,112 95 

Total amount done 1,483,037 01 

Remaining to be done $872,075 94 



The total amount reported last year of work remaining to be done 
between Bino;hamton and the Pennsylvania State line, as per tables 
Nos. 2 and 4, is, in excess of this year, $34,331.55. 

There has been done during the fiscal year, as stated above, $105,- 
638.92. This is mainly due to the increase in the aggregate of table 
No. 4, by the following items, which were not included in lasl year's 
report. 

Owing to the frequent suspensons of the work, for want of funds 
and the small annual appropriation, many of the sections that were 
completed from time to time will now, after from three to five years 
of exposure and disuse, require repairs more or less extensive, which 
on the aggregate have been estimated, in table No. 4, at $33,000. In 
the city of Binghamton the canal is crossed by several lines of rail- 
roads, requiring bridges, the aggregate cost of which is estimated at 
$45,000. Farm and road bridges, which at the close of the fiscal 
year were not under contract, are reported in table No. 4 at $47,000. 
This increases the aggregate of table No. 4, $125,000. 

The items in table No. 2 have in some cases been increased and in 
others decreased over last year, the difference showing a net increase 
of about $15,000. This was occasioned in some cases by the damage 
caused by floods, and the additional precautionary measures deemed 
advisable to guard against further injury to the works. It was also 
found necessary as the work progressed to remove more earth from 
the slopes in some of the heavier cuts in order to keep the canal 
open. 

Additional lining was also necessary, and a retaining wall to pre- 
vent the sliding of a portion of one of the streets of Binghamton 
into the canal. 

Table number 1 exhibits the engineer and incidental expenses, 
and amounts to $13,118.03, or 12^^^^ per cent of the work done dur- 
ing the fiscal year. 

By resolution of the Canal Board after the suspension in June 
(passed in July and August) it became necessary to ascertain the 
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amount of the per centage retained by the State on the several con- 
tracts. This work, which required careful and exact measurements 
on all of the .contracts between Binghamton and Owego, and below 
the latter point, which had been under prosecution, prevented as 
large a reduction of the engineer force as would otherwise have 
occurred; and as the contract work had stopped, the per centage of 
engineering expenses for the entire year to the other work was 
obviously increased. 

It will be observed in comparison with the amount reported in the 
previous year that the cost of engineering is reduced 44J per cent. 

In closing I would state, as in my last report, that the loss incurred 
by depreciation and damage to the works during their suspension for 
want of funds ; the importance of a speedy completion in order to 
connect with the coal fields of Pennsylvania, and reduce the cost of 
transportation on coal ; the large amount of work already done ; the 
comparatively small cost to finish the canal ; and the loss of interest 
or earnings on the amounts already expended, are urged as strong 
reasons for a sufficient appropriation at the approaching session of the 
Legislature to speedily complete the remaining work, and particu- 
larly to bring into use that portion, now so nearly finished, com- 
prised in the first thirty miles. 

Very respectfully, 

0. L. MoALPINE, 

Mesident Engineer. 
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TABLE No. 1. 

STATEMENT of Ertgineering upon Repairs of Middle Division 
of New York State Uanals, together with Incidental Expenses for 
the Fiscal Year ending September 30^A, 1871. 

EBIE CANAL. 



NAME. 


Bank. 


No. of 
days. 


Rate of 
compen- 
sation. 


Amount. 


Totals. 


M.S. Kimball 


Division engineer 


Salary. 
Travel. 
Salary. 
Travel. 


$2,400 00 

2,666 66 


$600 00 
210 00 
725 00 
190 00 




M. S.Kimball 


Division engineer 




Howard Sonle, Jr 


Resident engineer *. . 

Resident engineer 




Howard Soule. Jr. 






IndderUal Expenses. 
Stationery 




$1,726 00 




$200 91 

262 82 

61 26 

250 40 




Postage, tele^r'h & express 
Pnel and lignt 
















• 


Miscellaneoas 










Total for Brie canal .... 






764 88 








$2,489 88 













CAYUGA AND SENECA CANAL. 



M. S. Kimball ... 
M. S. Kimball . . . 
Howard Soule, Jr 
Howard Soole, Jr 



Division engineer 

Division engineer 

Resident engineer 

Resident engineer 



Total for Cay. & Sen. can'l 



Salary. 
Travel. 
Salary. 
Travel. 



$2,400 00 



2,000 00 



$166 00 

76 00 

800 00 

94 00 



$024 00 



$624 00 



CROOKED LAKE CANAL. 



M. S. Kimball . . 
M. S. Kimball . . . 
Howard Soule, Jr 
Howard Soule, Jr 



Division engineer 

Division engineer 


Salary. 
Travel. 
Salary. 
Travel. 


$2,400 00 
'**2,* 666*66" 


$200 00 

67 00 

100 00 

27 00 




Resident engineer 


■ 


Resident ensrineer 




Incidental Expenees. 
Stationery 


/ 


$39100 


$14 61 


Total for Crooked Lake c'l 






14 61 




$406 61 









CHEMUNG CANAL. 



M. S. Kimball . . . 
M.S.Kimball . . 
Howard Soule, Jr 
Howard Soule, Jr 



Division engineer 

Division en&rineer 


Salary. 
Travel. 
Salary. 
Travel. 


$2,400 00 

'2,*666'o6" 


$426 00 

162 00 

850 00 

99 00 




Resident eneineer 




Resident engineer 




Incidental Ecpenees. 
Stationery 




$1,086 00 


$85 14 

19 64 


Postage, telegr^h & express 
Total for Chemung canal 












64 fift 






$1,090 68 
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TABLE No. 1— {Continued). 

OSWBQO CANAL. 



NAMW. 



M.S.Kimball 

M. S. Kimball. . . 
Howard Sonle, Jr. 
Howard Sonle, Jr. 



Bank. 



Diyision engineer 

Division engineer 

Resident engineer 

Besident engineer 

Incidental Expentes. 

Stationery 

Postage, tel. and, express. 

Fael and light 

MiscellaneooB 



No. of 

days. 



Total for Oswego canal. 



Salary. 
Travel. 
Salary. 
Travel. 



Rate of 
compen- 
sation. 



$3,400 00 
2, 666' 66 



Amount. 



$846 00 

848 96 

195 00 

61 88 



$18 10 

28 87 

660 

26 00 



Totals. 



$1,460 28 



78 67 
$1,628 86 



M. S.Kimball 

M.S. Kimball 

Howard Soale, Jr. 
Howard Soole, Jr. 



CHENANGO CANAL. 



Division engineer . 
Division engineer . 
Resident engineer. 
Resident engineer. 



Incidental Expemes. 

.Stationery 

Postage, tel. and express. 



Total for Chenango canal 
Total repairs mid. div^n. 



Salary. 
Travel. 
Salary. 
Travel. 



$2,400 00 

"2,'o66'66 



$176 00 

80 00 

890 00 

90 00 



$42 86 

10 90 



$676 00 

68 76 

$728 76 

$6,870 78 
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TABLE No. X—iiJontinued). 

STATEMENT of Assistants eirvplcyed upon Ordinary and Extras 
ordinary Repairs during the Fiscal Year ending September 30^A, 
1871, and paid by Canal Commissioner^ under act^ chapter 447, 
Loads of 1865. 



NAHB. 



Denison Bichmond. . . 

W. D. DanniDg 

M. J. Dolphin 

J. V. Norton 

B. L. Laddington 

B. L. Lnddington . . . . 
George S. Field ...... 

Barney Becker 

Alexander Byarts 

C. R. Breed 

J. V. Norton 

A. V. Meeker 



B.J.Kimball.. 
C. B. Bmith... 
Joseph Wilbur 
Isaac Thorp . . . 
C.R. Breed.... 
H. H.GoatB .. 
George Briggs . 



D. E. Whitford.... 

Calrin Shelton 

H. T. Beach 

H.R. Wright 

O. H. Wright 

H.R. Wright 

George B. Konyan 



John T. Herrick. 
H. T. Beach... . 
L. H.Hopkins... 



Wni.V.yanRens8elaer 

Charles A. Beach 

Charles D. Smith 

J.W.Clark 

Warren Post 

H. M. Race 

A. J. Hackley 



H.R. Wright 

O. H. Wright 

D. P.Dey 

George B. Rnnvan 
Peter B. Rasseil... 



Canal. 



Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 
Erie 



Oswego. 
Oswego. 
Oswego. 
Oswego. 
Oswego. 
Oswego. 
Oswego. 



Chemnng and 
Chemang and 
Chemnng and 
Chemung and 
Chemnng and 
Chemnng and 
Chemnng and 



Crooked 
Crooked 
Crooked 
Crooked 
Crooked 
Crooked 
Crookek 



Lake 
Lake 
Lake 
Lake 
Lake 
Lake 
Lake 



Caynga and Seueca. 
Caynga and Seneca. 
Cayuga and Seneea. 



Chenango. 
Chenango. 
Chenango. 
Chenango. 
Chenango. 
Chenango. 
Chenango. 



Chemung 
Chemnng 
Chemung 
Chemnng 
Chemung 



Total 



No. of 
days. 



313 

20 

313 

93 

79 

234 

65 

157 

140 

105 

220 

42 

79 
234 
166 
158 
129 
236 

26 

318 
313 
234 
26 
79 
44 
63 

254 
79 
47 

313 

.100 

115 

153 

69 
175 

20 

79 

155 

158 

49 

43 



I 



Rate of 
compensa- 
tion. 



Amount. 



$5 00 



T 



5 
5 
5 

4 
4 
4 
4 
4 
4 
4 



00 
00 
00 
50 
00 
50 
00 
UO 
00 
00 



3 50 

400 

4 00 
8 50 
300 
4 00 
4 50 
300 



00 
00 
00 
3 00 

3 00 

4 00 
4 00 



00 
00 
50 



5 00 
5 00 
300 
400 
400 
4 00 
400 

3 00 

3 00 

4 00 
400 
800 



I $1,565 00 
100 00 
1,565 00 
465 00 
355 50 
936 00 
292 50 
628 00 
560 00 
420 00 
880 00 
147 00 



$316 00 
936 00 
581 00 
474 00 
516 00 

1,062 00 
78 00 



$1,565 00 
1,252 00 
936 00 
78 00 
237 00 
176 00 
252 00 



$1,270 00 
316 00 
211 50 



$1,565 00 
500 00 
345 00 
612 00 
276 00 
700 00 
80 00 



$237 00 
465 00 
682 00 
196 00 
129 00 





Totals. 



$7,914 00 



8,963 00 



4,496 00 



1,797 60 



4,078 00 



1,669 00 
$23,907 60 
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TABLE No. 1 — {Continued). 

STATEMENT of Enx/ineering upon Consi/ruction of Oneida Lake 
Canalj together with Incidental Esopenses^ for the Fiscal Tear 
ending September SO^A, 1871. 



NAME. 



H. D. Brockway 
P. G. Kelsey ... 
Simon L. Briggs 
H. C. Lower . 



Rank. 



Leveler... 
Rodman . 
Azman .. 
Inspector. 



Incidental Escperues. 

Stationery 

Postage and telegraph 

Office rent, fael and light. 
MiscellaneouB 



Total for On. Lake canal 



No. of 
days. 



313 
313 
313 

79 



Rate of 
compen- 
sation. 



$4 50 
360 

2 50 

3 60 



Amount. 



$1,406 50 

1,095 50 

783 60 

276 60 



$34.78 

9.67 

80.82 

76 



Totals. 



$8,568 00 



126 02 



$3,689 02 



TABLE No. 1 — {Continued). 

ST A TEMENT of E7igineering upon Construction of Otisco Lake 
Reservoir^ for the Fiscal Year ending September SOth, 1871. 



NAME. 


Rank. 


No. of 
days. 


Rate of 
compensa- 
tion. 


Amount. 


Total. 


Charles A. Sweet 


Assistant engineer 

Total for Otisco Lake res. 


220 


$6 00 


$1,100 


$1, 100 00 








$1,100 00 
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TABLE No. l—{OoniMmec!). 

STATEMENT of Engineering cmd Incidental Expenses upon the 
Extension of the Chenango Canal^ for the Fiscal Yea/r ending 
Septemher 30^A, 1871, as authorized by act, chapter 185, Laws of 
1864. 



NAMB. 


Rank. 1 ^o. of 
^^ ■ days. 

1 


Rate of 
compensa- 
tion. 


Amonnt. 


Totals. 


C. L. McAlpine.. 

C. L. HcAlbine 


Resident engineer Salary. 

Resident engineer Travel. 

Assistant engineer .^l.^ 


$2.000 00 

e'eo 

5 so 

6 50 
4 50 
500 
450 
450 
8 26 
4 00 
8 25 
2 75 
825 
825 
400 
250 
250 
400 
400 
400 
800 
500 


$2,000 00 
417 90 

1,721 50 
561 00 
143 00 
702 00 
785 00 

1,406 50 
185 00 
507 00 
628 00 
881 SO 
420 76 
510 25 
45 50 
816 00 
845 00 
15 00 
420 00 
420 00 
206 00 
216 00 
90 00 




O. P. Whltford 




T. GoodBell 


Assistant engineer 

Assistant engineer 

Draftsman 

Assistant and draftsman. . . 


102 

26 

156 




C. A. Beach 




J. S. Klllaly 




J. 8. Killaly 




F. Leach. Jr 


Leveler ! 818 

Leyeler i 80 




G. 8. Field 




T.J. Bristol 

T.J.Bristol 

F. Faninerton 


Tapeman . . 

Rodman 

Tapeman 

Flagman 

Tapeman 

Tapeman 

Rodman 

Axman 

Armiip .,.,,.,., , 


156 

157 

102 

153 

157 

14 

79 

136 

6 

105 

106 

52 

72 

18 




J. 8. Thorn. 




J. 8. Thorn 

J. W. Clark 




J.W.Clark 

L. L. Johnson 

J. Hanrahan 




H. Odell 


Inspector 




C.H. Sweet 

Q. H. Sawyer 


Inspector 

Inspector 




R. Botts 


Inspector 




J. H. Decker 


Snperintendent of work. . . 

Incidental Expenses. 
Labor 


$12,846 90 




$86 75 
122 12 
82 18 
60 60 
864 00 
71 04 
56 24 




Stationery 










Fuel 










Light 










Office rent 

Postage and telegraph .... 
MisceTlaneons 


• • • • — • 
i 








Total Chenango canal ex. 






771 18 










$13,116 08 















Summary of Table No. 1. 

Bngineering proper for the whole division $6, 870 78 

Engineering for repairs, ordinary and extraordinary 28,907 60 

Engineering for the construction of the Oneida Lake canal 8, 680 02 

Bngineering for the constraction of Otisco Lake reservoir 1, 100 00 

Bngineering for the Chenango canal extension 18, 118 08 

$48,685 88 
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TABLE No. 4, 

ST A TEMENT showing tlie Work not under Contrdct^ Extension 

of Chenango Canal. 

Engineer's 
Character of work. eBtimates. 

Section No. 18 $165000 

Repairing sections Nos. 8 to 17 and 19 to 23, inclusive. . . 17)000 

Four wooden locks, including guard lock 91)573 

Wappasena aqueduct 25 ) 000 

Little Wappasena aqueduct 20)000 

Ellis aqueduct 25)000 

Culverts on sections Nos. 31 to 38, inclusive 38)000 

Railroad bridges at Binghamton 45)000 

Bridges, Binghamton to Owego 47)000 

Bridges on sections Nos. 31 to 38, inclusive 44)200 

Total : $368,773 



SUMMARY — Amount of Work done during the Fiscal Year. 



CANAL. 



Brie, including Otisco Lake reBerroir 

Oswego 

Chenango 

Chenango extension 

Chemnng 

Crooked Lake 

Cayaga and Seneca 

Oneida Lake (enlargement) 

Total 



Work nnder 
contract. 



$103, 158 60 

121,648 87 

118,017 42 

106,688 92 

25, 624 69 

"25,'6ii'66 
21,280 00 



$620,874 80 



Work npon 

miscellaneous 

repairs. 



$29,446 41 

36,269 76 

8,637 41 


73, 790 42 

67,948 68 

1,210 18 





$212,287 81 



Totals. 



$182,599 91 

167,806 18 

121,654 83 

106,638 93 

99,416 01 

67,948 68 

26,821 68 

21,280 00 



$788, 162 11 



WESTERN DIVISION. 



^^ 



ANNUAL REPOKT OF DANIEL RICHMOND, DIVISION 
ENGINEER WESTERN DIVISION NEW YORK STATE 
CANALS, FOR THE FISCAL TEAR ENDING SEPTEM- 
BER 30, 1871. 

Division Engineer's Office, Western Division, ) 
Rochester, September 30^A, 1871. ) 

Hon. Van E. Eiohmond, State Engineer and Surveyor: 

Sir. — In pursuance of the regulations established for the Engineer 
Department, Therewith transmit ray annual report of the Western 
Division of the New York State canals, for the fiscal year ending* 
September 30th, 1871 : 

Length of Completed Canals. 

Miles. 

Elrie canal from east line of Wayne county to Buffulo 148^ 

Genesee Valley canal from Rochester to Millgrove *. . . 113^ 

Dansville branch of Genesee Valley canal 11 

Total \ 273 

Navigable Feeders. 

Miles. 

Genesee River feeder at Rochester 2J 

" " " " Oramel | 



Total 



3 



The canals on this division are supplied with water from the fol- 
lowing sources : 

ERIE CANAL. 
Lake Erie. 

Tonawanda creek at Pendleton. 

Oak Orchard creek at Medina. 
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Genesee Valley canal at Rochester. 
Genesee river at Rochester. 

GENESEE VALLEY CANAL. 

Allen's creek at Scottsville. 

Genesee river at Mount Morris. 

Canasaraga Creek feeder, two miles north of Dansville. 

Mill creek at Dansville. 

Wiscoy Creek feeder. 

Genesee river at Oramel. 

Kockville reservoir near Belfast. 

Two branches of Black creek on Summit level. 

Oil Creek reservoir on Summit level, two miles north of Cuba. 

Champlain and Griffin creeks at Cuba. 

Ischua feeder from Ischua creek at south end of Summit. 

Oil Creek feeder at foot of lock No. 101. 

Haskell creek on extension. 

Dodge creek on extension at Portville. 

Oswayo creek on extension south of Portvijle. 

Allegany river at head of canal at Millgrove. 

ENGINEERING DEPARTMENT. 

During the past fiscal year, this division has been under the charge 
of Daniel Richmond, as Division Engineer, and J. Nelson Tubbs as 
Resident Engineer. Table No. 1, hereto annexed, is a statement con- 
taining the names of engineers temporarily employed on this divi- 
sion for the fiscal year, both on ordinary and extraordinary repairs, 
together with an exhibit of the time of service, and rate of compen- 
sation of each. 

Table No. 2, annexed, is an exhibit of the character and condition 
of the work under contract during the year, arid table No. 3 makes 
a like exhibit of work of a miscellaneous character, done under the 
supervision of this department. 

A considerable portion of the expenses included in table No. 1 
were incurred on account of work done in making and revising 
plans, making measurements and supervising ordinary repairs. 

The total amount of work done during the fiscal year on this divi- 
sion, under the supervision of this department, not including ordi- 
nary repairs, is as follows : 
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Erie canal $358,969.86 

Genesee Valley canal ' 68,198.27 



Total $427,168.13 



Total amount expended for engineering, on both ordi- 
nary and extraordinary repairs $31,867.66 



ERIE CANAL. 
Ordinary Repairs. 

That portion of the Erie canal on this division, known as superin- 
tendent's sections Nos. 12 and 13, has been kept in repair during 
the year by tlie State, through the agency of superintendents, while 
sections Nos. 10, 11 and 14 have remained in charge of repair con- 
tractors. 

The contracts for keeping sections Nos. 10 and 11 in repair will 
expire on the first day of January next, while section No. 14 will 
not expire by its terms until a year later. 

All of these sections have been kept in very excellent repair dur- 
injg the season, and since the repair of the Ox-bow break, navigation 
has been more uniform and uninterrupted than for many years pre- 
vious. To maintain the prestige which a successful season's naviga- 
tion has given the canals, and to still further invite and merit the 
confidence of shippers and boatmen, the thorough system of repairs 
inaugurated should be continued ; the deposit in the prism thoroughly 
cleaned out as fast as practicable, by the use of steam dredges, or 
other appliances, working through the whole season, at points where 
navigation is most difficult, thus constantly improving the canal in 
the most thorough, and yet cheapest manner. 

The only detention to navigation, of any magnitude or importance, 
was the great break through the towing path bank at the Ox-bow, 
about one mile west from Fairport, which occurred in the evening of 
the 28th of April, and was repaired, and water let in on the 8th of 
May. A large number of boats were already loaded, and on their 
way irom Buffalo when the break occurred. It was felt at the time 
to be a severe blow to navigation, but as things have since devel- 
oped, I believe that all are satisfied that the delay thus caused has 
resulted in little or no loss to forwarders or boatmen. I think no 
one can give the cause of the disaster. The bank at that point, 
although of considerable height (about thirty -five to forty feet) was 
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in appearance, and was believed to be one of the best on the canal. 
Watchmen were employed to patrol it frequently during the day and 
night, and nothing was discovered indicating danger previous to its 
destruction. Since the rebuilding of the bank, the outside slope has 
received a heavy covering of loose stone, and has remained in good 
condition during the season. 

The navigation of each recurring season develops the necessity of 
important changes and improvements at various points on the canal, 
and which being in the nature of new work, or radical changes in 
old places, must be provided for year by year, arid constructed as 

EXTBAOBDINARY EePAIBS. 

Of work of this character, the following contracts have been com- 
pleted and settled during the year: 'Dredging Ohio basin, extend, 
ing Black Rock pier, improving and widening canal, and construct- 
ing vertical walls between Erie and Commercial streets in Buffalo, 
raising and recoping Black Rock pier, improving and completing 
Main and Hamburgh Street canal, dredging channel around north 
end of Erie basin break-water, iron bridge over slip leading to river 
lock at Tonawanda, removing old warehouse foundation at Black 
Rock, reconstructing docking along channel leading to Niagara river 
from ship lock; iron bridges over Ohio basin slip, on Georgia street, 
Buffalo, at Orangeport, McCarty's, Mabees and Palmyra, wrought- 
iron swing bridge at Albion, and two iron bridges at Brockville and 
county line, inserting iron needle beams in bridges at Ferry, Genesee, 
Prime, Michigan and Washington streets, Buffalo, in two bridges in 
Clyde, three in Lyons, two in Newark, one in Palmyra, one at Mace- 
don, and one at Port Gibson, also at Conistock, Adams, and Millards 
streets at Lockport, Hindsburgh and Shelby street, Medina, sidewalks 
on Fulton street in Buffalo, timber bridge over waste-weir channel 
near Cartersville, vertical walls at Pendleton, Shelby basin. Eagle 
Harbor, Reyn ale's basin, and between third and fourth locks east of 
Rochester, additional sluice culvert in town of Lockport, stop gate 
between Deep Hollow culvert and Wide Water ditch to drain Jands 
of Thomas McGuire, improving channel way and discharge culvert 
of Thomas creek, and constructing and testing steam canal dredge. 

The present condition of a large number of other contracts of 
greater or less importance is fully set forth in Table No. 2. 

The work of removing old bench walls between Lyons and Lock- 
yille is so far progressed that it is hoped that the work below water 



State Engineer on the Canals. 88 

may be fully completed by the opening of navigation next spring. 
The large amount of work progressing in that locality, for doubling 
locks and other work, has prevented an earlier completion. 

The masonry in new Black Rock guard lock is nearly completed, 
and there is some work remaining to be done at the head and foot of 
same to complete the contract. 

The masonry of the three locks at Lockville is pretty well ad- 
vanced toward completion, except a short portion of each wall at 
the head, which will be finished during the suspension of navigation, 
and the gates inserted, and the lock brought into use. A large 
amount of material has been delivered at the several locks, and some 
of the lock pits have been excavated. 

It has been found impossible to procure the large amount of 
dressed stone required for doubling the locks with the rapidity 
desired, from the diflSculty experienced in procuring a sufficient 
number of stonecutters, there being a large demand for that class of 
skilled labor. The stone is principally obtained from quarries at 
Waterloo and Split Rock. Arrangements have been made which 
render it probable that all of the locks will be completed and 
brought into use one year from 'next spring. 

The work of improving and deepening narrow canal in Black 
Rock harbor is in progress, and will be vigorously forwarded during 
the coming winter. As yet, no work has been done under the 
contract for protecting canal against the encroachments of Lake 
Erie. 

Act chapter 348, Laws of 1871, provided for the construction of a 
swing bridge over the Erie canal on Buffalo street, in the city of 
Rochester, to be placed on the line of said street, and also for the 
construction of a bridge over Erie canal to connect Hunger and 
Averill Streets in said city. Act chapter 930, Laws of 1871, appro- 
priated $20,000 for the said work. I am satisfied that the said sum 
is entirely inadequate for the purpose, and that from the peculiar 
situation of the canal at tliat point, that such a modification of the 
law should be made as will allow the swing bridge to be placed at 
or nearly at right angles with the canal, so that it may swing either 
way, and so that, it may accommodate the travel on Caledonia 
avenue, and that bridge be also dispensed with, in which case it is 
believed the appropriation already made will be sufficient to defray 
all the expenses to be incurred, except the cost of the land necessary 
to connect the two streets. Act chapter 930, Laws of 1871, also 
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provides for constructing a vertical wall on the north side of the 
Main and Hamburgh Street canal, between Louisiana and Ham- 
burgh streets, in the city of Buffalo, and appropriates $10,000 
therefor. My estimate of the cost of the work between those points 
is more than double the amount appropriated, and I deem it inexpe- 
dient to involve the State in the expense of constructing expensive 
coffer-dams and batting a portion of the work, when about the same 
expense would coffer-dam and bail the whole of it, if the appropria- 
tion made was sufficient to complete. At the same time, the very 
terms of the act, it is believed, debar the Oana] Commissioners from 
letting the work until a sufficient appropriation is made to complete 
same in full. 

Work Eeoommended to be Done. 

Act chapter 767, Laws of 1870, appropriated the sum of $80,000 
for the purpose of improving the narrow canal in Black Rock 
harbor. The work is now in progress on the general plan of 
making an independent cansil channel of not less than 120 feet width 
from the Buffalo and Niagara Falls railroad bridge to the Erie mill 
at Lower Black Rock, a distance of 10,500 feet, by the construction 
of a crib and earth division bank for that distance between the canal • 
and Harbor. The importance of this work is set forth at length in my 
report of last year, and also in the report of the Canal Commissioner 
of the Western Division for same year at pages 200 and 201. The 
estimated post of the whole work is $350,000. There should be 
appropriated the present winter at least $125,000, so that the work 
may progress during the next summer, as it is extremely difficult to 
dredge and prepare the bottom and to sink and fill the cribs late in 
season after the weather has become inclement and high winds 
prevalent. 

I respectfully recommend the substitution of three iron pipes of 
twenty-four-inch bore in place of the timber culvert on the three- 
mile level east of Brighton. This culvert carries under the canal 
the drainage of a large extent of country, and consequently has to be 
of considerable capacity. The present structure is of timber, which 
will soon decay. It is a diving culvert, and necessarily so much 
below the surface of the surrounding land that when any accident or 
leakage occurs it is the occasion of much difficulty, expense and 
delay to coffer dam to bail and repair it. The culvert is also placed in 
a material which it is very difficult to make tight, and on several 
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occasioDB, since its construction, breaks have occurred around it, 
causing great inconvenience a;nd detention. The pipes proposed can 
be placed near the bottom of the canal, and thus rendered accessible, 
and can, at the same time, be easily made secure. I estimate the 
expense of this improvement at $8,000. 

The old waste weir on Lock Berlin level has given out, and is 
entirely destroyed in consequence of its being originally located in 
low, swampy ground. The material in old structure should be all 
removed, and a new waste weir constructed about 500 feet distant 
therefrom, on solid formation near the high grounds on the bernie 
side. I estimate the expense of the work at $3,500. 

The present- stone box sewer under the Genesee River feeder, at 
Eochester, has, for many years, been a source of difficulty. The 
covering is so near the bottom of the feeder^ that high water in the 
Genesee river bursts through the sewer into the feeder, and when the 
river subsides leaves a passage from feeder into the river. I recom^ 
mend that a cast-iron pipe of twenty-four inch bore be substituted for 
same, at an estimated cost of $3,000. 

I respectfully recommend the construction of vertical walls on both 
sides of the canal at Lockville, in the short reaches between the locks, 
at an estimated expense of $25,000. 

The levels between the lower and middle, and middle and upp^r 
locks at that place, are short and extremely crooked, and it is impor- 
tant that the whole water way which can be obtained be made 
available, especially so when the new locks are brought into use, and 
both locks at same time in operation, as they probably will be next 
season. I recommend that the berme abutment of Arcadia road 
bridge at the foot of middle lock at Lockville, be set back about fif- 
teen feet, so that free access may be had into the berme lock. It 
now sets so far into the channel as to be an obstruction to naviga- 
tion, when the berme lock shall be brought into use. This work will 
also involve the erection of a new bridge, which should be of iron, 
. the present superstructure being of wood, and having been erected 
many years ago, would soon have to be rebuilt under any circum- 
stances ; the estimated cost of improvement is $5,000. 

In the construction of the Erie canal at east end of the new aque- 
duct, in the city of Rochester, the line was located so close along 
South St. Paul street that the street had to be supported by a high 
wall for a considerable distance, the grade of the street being over 
twenty feet above bottom of the canal ; a wooden protection railing 
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has always been maintained by the State, on this wall. The railing 
is now decayed and must be replaced with new. I respectfully 
recommend that an iron railing be substituted at an estimated expense 
of $1,000. 

The cost of doubling the locks on this division was originally esti- 
mated by me at $526,000. By act, chap. 877, Laws of 1869, $200,- 
000 was appropriated, and by act, chap. 767, Laws of 1870, $200,- 
000 was also appropriated, leaving still to be provided for the sum of 
$126,000, which sum should be appropriated during the present win- 
ter. 

There should also be appropriated the sum of $1,000 to pay for 
work done and still to be done in changing line of canal, and pro- 
tecting same at high clay bluff west of Rochester. 

I estimate that there will be required for changing plans of bridges 
on this division, from wood to iron, the sum of $35,000. 

There is now a waste weir in the old canal, at the east end of the 
Rochester aqueduct, which at times is useful, but does not draw the 
water to canal bottom, as the discharge is intercepted by the mill-race 
between it and the river ; the surface of water in said race is higher 
than the bottom of the canal. For various reasons not now necessary 
to enumerate, the Canal Board have authorized the abandonment of 
the old canal at that point, which necessitates the removal of the 
present waste weir, and the construction of a new and permanent 
one through the north wall of the aqueduct, and also the construc- 
tion of a cement wall across the said old canal. 

The Canal Board have by resolution adopted the above described 
plans for the work, and requested the Legislature to make an appro- 
priation of $4,700, to pay the cost of the work. This sum should be 
provided for this winter, as the work must be completed previous to 
the opening of navigation next spring. 

GENESEE VALLEY CANAL. 
Okdinaky Repairs. 

All the repair sections have been under the control of, and the 
repairs made by superintendents during the year. It has been kept 
in excellent order, and navigation has been uninterrupted. 

The slide bank at Portage has stood well, and no trouble has been 
experienced at that point, although it has been deemed advisable to 
do considerable work there, to still further secure the same. 'The 
various works which have been in progress for several years, for the 
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purpose of securing a supply of water for the summit, having been 
perfected previous to the opening of navigation, the canal has reaped 
the benefit of this foresight ; and although we have had one of the 
driest seasons ever known in that locality, yet an abundant supply 
has been obtained from the source above named, to keep up naviga- 
tion through the whole season, with the single exception of the Dans- 
ville side cut. Much credit is due the officers in charge, who have 
carefully husbanded the water from all sources, as at times during 
the season almost the whole supply south of Mount Morris has been 
obtained from the Cuba reservoir. 

Extraordinary Repairs. 

Since the date of my last report, nearly all the important work 
embraced under this head has been completed, especially that por- 
tion of the work looking to supplying this canal with water. No 
more work has been done, however, under the contract for deepening 
the north end of the Summit level ; the Legislature having passed a 
bill for the relief of the contractor, the act containing a provision 
authorizing the Canal Board to cancel the contract, if they deem it 
for the best interest of the State to do so. 

Several iron bridges have been let and will be constructed previous 
to the opening of navigation next spring. 

Work Becommended to be Done. 

A considerable portion of the eighth ward of the city of Rochester 
is debarred from eflfectual drainage by the Genesee Valley canal, and 
as a consequence, a large amount of surface drainage goes of necessity 
into the canal. It is important that a culvert be constructed under 
said canal at such point as will best farnish outlet sewerage from 
that ward ; the estimated expense is $2,200. 

The Genesee Valley canal is now well supplied with water, except 
the Dansville side cut, which, during the dry season has a very insuf- 
ficient supply, and navigation cannot at all times be maintained. I 
repeat my recommendation of last year, on pages 83 and 84 of the 
report of the State Engineer and Surveyor, that Loon Lake be used 
as a reservoir for that purpose ; the estimated cost is $10,000. 

Of about forty-five miles of the Genesee Valley canal, there are no 
maps showing State boundaries, structures, etc., in any of the depart- 
ments. I earnestly urge the importance that final surveys of the 
same be made at the earliest moment ; the estimated cost is $3,000. 
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Final Surveys. 

The balance of the final surveys for the Erie canal from Black 
Rock to and through the city of Buffalo, were completed last win- 
ter, as contemplated, and the maps have mostly been plotted. The 
amount expended for that purpose during the year, is $2,057.52. I 
cannot too earnestly urge the necessity of making a final survey of 
the remaining forty-five miles of the Genesee Valley canal, of which 
there are no maps in any of the departments. It is a source of end- 
less annoyance and difficulty to tliose in charge of the canal, and to 
adjacent owners, as there is no authoritative source where boundaries 
between the State and private parties can be obtained ; and the neces- 
sity which often arises to furnish maps of portions of the canal for 
the information of the Legislature, the Canal Board, and Canal 
Appraisers, involves a special survey at the points required, often 
producing great inconvenience to parties, and delays vexatious to all 
concerned. 

RECAPITULATION OF APPROPRIATIONS RECOM- 
MENDED TO BE MADE. 

' EjiiE Canal. 

Continuing the work of constructing division bank, and 
widening, deepening, and otherwise improving the 
canal in Black Rock Harbor $126,000 

Constructing iron pipe culvert in place of timber, under 

canal on three mile level, in Brighton 8,000 

Constructing new waste weir on Lock Berlin level, in lieu 

of one destroyed .... 3,500 

Iron pipe sewer in place of box sewer, under Genesee * 
River feeder, near Rochester 3,000 

Vertical walls on both sides of canal at Lockville, in the 

short reaches between the locks 25,000 

Setting back berme abutments of, and constructing iron 

in place of wood bridge at Lockville 5,000 

Iron protection railing on high wall between South St. 

Paul street and canal, in the city of Rochester 1,000 

Completing the doubling the locks on Western Division. 126,000 

To pay for work done and still to be done in changing 
line of canal, and protecting same at high clay bluff 
west of Rochester 1,000 

For changing plans of bridges on Western Division 35,000 

Constructing a waste weir through north wall of aqueduct 
at Rochester, and cement wall across old canal at east 
end of said aqueduct 4,700 
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Genesee Valley Canal. 

Iron pipe culvert nnder canal in city of Rochester * 2,S00 

Making outlet for Loon lake, and so discharge the waters 
as to make them available as a feeder for tlie Dansville 

side cut capal 10,000 

Final survey and maps for that part of canal for which 

there are no maps on file 3,000 

Respectfully submitted. 

DANIEL RICHMOND, 

Dwision Engineer^ Western Division. 



TABLE No. 1. 

ST A TEMENT showino NaTne^ Number of Days and Compensor 
tion of Engineers upon the Repairs of the Western Division 
of the New Torh State Cam,als^ together with Incidental Expenses 
during the Fiscal Year ending September SOth^ 1871, vmaer dct^ 
chap. 169, Lcms of 1863. 

ERIE CANAL — REPAIRS. 



NAMES. 



Daniel Richmond 
Daniel Richmond 
J. Neliion Tabbs . 
J. Nelson TabbB.. 



Nature of eenrice. 



Division engineer 
Diyiftion engineer 
Resident engineer 
Resident engineer 



No. 
of days. 



Salaiy 
Travel 
Salary 
Travel 



Rate of 
compensa- 
tion. 



$3,400 00 

6c. per m. 

S, 000 00 

6c. per m. 



Incidental Expenses, 

Stationery 

Fuel, light and oiflce rent 

Postage and telegraph 

Miscellaneoas .*. 



Total for Erie canal. 



GENESEE VALLEY CANAL — REPAIRS. 



Daniel Richmond 
Daniel Richmond 
J.Nelson Tabbs.. 
J. Nelson Tabbs . 



Division engineer 
Division engineer 
Resident engineer 
Resident engineer 



Salary 
Travel 
Salary 
Travel 



$3,400 00 

6c. per m. 

2.00Q00 

6c. per m. 



Stationery * 

Fael, light and office rent. 
Postage and telegraph . . . 
Micelumeoas 



Incidental Expenses. 



Total for Genesee Valley canal 



Amonnt. 



Brie canal 

Genesee Valley canal 



RECAPITULATION. 



$1,600 00 

4S5 70 

1,888 83 

220 30 



$371 96 
632 78 
178 14 
416 60 



$800 00 
410 68 
666 68 
160 66 



$183 76 

384 36 

97 03 

179 33 



Total. 



$8,679 83 



1,489 87 



$5,068 60 



$3,067 83 



698 35 



$3,78107 



$5,068 69 
3,781 07 



Total $7,799 66 
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TABLE No. 1 — {Continued). 

STATEMENT showing the Assistants temporarily employed on 
Ordinary Repairs during the Fiscal Year ending September 30^A, 
1871, a/ad paid hy the Canal Commissioner. 

BRIB CANAL — ORDINARY REPAIRS. 



NAMES. 


Nature of senrice. 


No. 
of days. 


Rate of 
compensa- 
tion. 


Amount. 


Total. 


L. L. Nichols (water sar.) 

George Arnolds 

J. Fred. Behn 


Assistant engineer 

Assistant engineer 

AssiBtant engineer 

Assistant engineer 

Draughtsman 

Levefer 


61 
89 
31 

6 
18 
15 

5 
58 
16 

6 
6X mos. 


$6 00 
600 
560 
660 
650 
400 
400 
835 
300 
300 

60 00 


$806 00 

334 00 

115 50 

83 00 

99 00 

60 00 

30 00 

173 35 

33 00 

13 00 

330 00 




ThoB. Byershed ....,,.. 
John Bisgood 




A. W. l^rrett 




N. B. Storey 


Rodman 

Chainman 




R. B. McFarlin 




Edward Baily 


Axeman 

Axemaus 

Inspector 




M.N. Hutchinson 

d.H.Oviatt 






$1,403 75 







H. y. B. Barker 
George Arnolds 
Byron HoUey... 



OENESBB VALLEY CANAL — ORDINARY REPAIRS. 

$5 50 
600 
6 50 



Assistant engineer. 
Assistant engineer. 
Assistant engineer. 



137 
37 



$698 50 
163 00 
131 00 



$991 50 



RECAPITULATION. 

Eriecanal $1,408 75 

Genesee Valley canal 99160 

Total $3,896 36 
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TABLE No. \ — {Continued). 

STATEMENT showing the Assistants temporarily employed on 
Extraordinary Repairs during the Fiscal Yea/r ending September 
30^A, 1871, and paid hy Canal Commissioner. 



BRIE CANAL — BXTRAOBDINABT BBPAIB8. 



NAMES. 


Nature of service. 


No. of 
days. 


Rate of 
compen- 
sation. 


Amount. 


Totel. 


J. Fred. Behn 


Assistant engineer 

Assistant engineer 

Assistant engineer .... 

Assistant engineer 

Assistant engineer 

Draughtsman 


896 

363 

318 

187 

36 

333 

316 

138 

330 

90 

153 

30 

818 

34 

10 

386 

813 

113 

33 

139 

90 

77 

34 

93 

53 

84 

39 

68 

49 

8m.8da. 

% mo. 


$5 60 
550 
600 
5 60 
' 650 
550 
850 
500 
400 
850 
835 
800 
800 
360 
300 
500 
400 
8 60 
8 60 
800 
800 
800 
8 00 
360 
3 50 
360 
360 
360 
800 
60 00 
60 00 


$1,633 60 

1,886 00 

1,378 00 

758 50 

148 00 

1,376 00 

816 60 

, 665 00 

93000 

815 00 

497 35 

60 00 

989 00 

60 00 

80 00 

1,180 00 

1,363 00 

891 50 

77 00 

417 00 

370 00 

381 00 

73 00 

380 00 

180 00 

85 00 

73 60 

183 00 

147 00 

186 00 

40 00 




Byron HoUey 

Georere Arnolds 




F. F. Carry 

Thomas BTershed 




JohnBisgood 

R. V. Arnolds 




Draughtsman 




L. Gardner 

A. W.Barrett 

N.E. Storey 

R. B. McFarlin 


Leve er and surveyor . . . 

Leveler 

Rodman 

Rodman 




John SpaaldinfiT 


Rodman 




E. A. Jadd 


(7hainman 




Byron Holley, Jr 


Tapeman 




Edward Rigney 


Axeman 




L. H. Spencer 


Inspector 

Inspector 

Inspector 




John Hausle 

R.S.Patterson 




M. Schuster 


Inspector 




A. H. Towar 


Inspector 




J. H. Bonlton 


Inspector 




Georere Talbot 


Inspector 




Alexander Gray 

Jesse Bampns 


Inspector 

Inspector 




W.H. Comes 

AugnstUB Davis 


Inspector 

Inspector 

Inspector 

Tngpefitor 




Alanzo Reid 

P. R. Terry 




J. B. Ransoin 


Inspector 




Edmund O'Grady 


Inspector 




S. H. Oyiatt 


Inspector 




- -9 






$15,614 75 
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TABLE No. 1 — {Continued). 

STATEMENT showing the Assistants tenmorarily employed on 
Extrdordinary Repavrs during the Fisoal I ear ending September 
30^A, 1871, and paid by Canal Commissioner. 

GBNESBB VALLBT CANAL— EXTRAORDINARY REPAIRS. 



NAMES. 



H.V.B. Barker ... 
Byron Holley.., ... 
Gteorge Arnolds ... 

F. F. Curry 

John Bisgood 

R. V. ArnoldB 

L. Gardner 

N. F. Comstock . . . 

A. W. Barrett 

R. B. McFarlin .... 

N. E. Storey 

J. Spaulding 

O. 6. Rassell 

Edward Rigney 

H. V. B. Barker, Jr 
Alexander Qray . . . 

M. W. Cole 

W. Sickles 

S. H. Oviatt 



Nature of service. 



Assistant engineer . . . 
Assistant engineer . . . 

Assistant engineer 

Assistant engineer 

Dranghtsman 

Draughtsman 

Leveler and surveyor . 

Leveler , 

Leveler , 

Rodman 

Rodman 

Rodman 

Chainman , 

Axeman , 

Axeman 

Inspector , 

Inspector . . . 

Inspector , 

Inspector , 



No. of 


Rate of 


days. 


compen- 
sation. 


888 


$6 60 


66 


660 


86 


600 


84 


660 


68 


5 50 


97 


350 


180 


500 


16 


500 


66 


400 


64 


8 25 


24 


3 25 


40 


300 


79 


3 00 


72 


200 


67 


200 


66 


300 


86 


2 70 


60 


250 


5 mot. 


60 00 



Amount. 



$1,819 00 
863 00 
616 00 
187 00 
846 60 
857 50 
900 00 

60 00 
272 00 
175 00 

78 00 
120 00 
287 00 
144 00 
134 00 
168 00 
236 00 
125 00 
300 00 



Totol. 



$6,058 00 



Erie canal 

Genesee Valley canal 

Total 



Rboafitulation. 



$15,614 75 
6,068 00 

$21,672 75 



SUMMARY OF TABLE No. 1, 

Showing Engineering .Expenses for Fiscal Yetir ending September 

30^A, 1871. 



NAME OF CANAIi. 


Ensrineer'g 
proper. 


Incidental 
expenses. 


Amount. 


Total. 


Renairs nrooer. Erie canal 


$8,579 22 
2,037 82 

1,408 76 
991 60 

16,614 75 


$1,489 87 
698 25 

■■• • •••• 


$6,068 60 
2,731 07 




Renal rs nrooer. Genesee Valley canal 






$7,799 66 


Renairs ordinary. Brie canal 


$1,403 75 
991 50 


Renairs ordinary. Genesee Vallev canal , . , , ^ ^ , . ^ . . 








2,395 26 


Renairs extraordinarv. Brie canal 


$15,614 76 
6,058 00 


Renairs extraordinary. Gtenesee Valley canal 




/ 






21,672 75 






Total 


$81,867 66 
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TABLE No. 3. 

ST A TEMENT showing Amount of Work done under the super- 
vision of the Engineer Departments on Miscellaneous Repairs 
authorized hy the Canal Boa/rd and Canal Commissioners^ and 
amx)unt paid thereon durhig the Fiscal Year ending Septemher 
SOth, 1871. 



DESCRIPTION OP WORK. 



Repairing damagee caused by gales and high water of Lake Erie 
Protecting and securing towing-path b'k of Erie canal. Oxbow 

Rebuilding bridge over State ditch near Tonawanda 

Clearing out State ditch at Tonawanda 

Repairing Hodginsville slaice cnlvert 



Amount 
appropri- 
ated. 


Total 

amonnt 

done. 


$40,000 00 
8,626 68 
2,784 78 
1,008 70 
1,916 87 


$40,000 00 
8,626 68 
2,784 78 
1,008 70 
1,200 00 











Amonnt 

paid during 

year. 



$26,000 00 
8,626 68 
2,784 78 
1,008 70 
1,020 00 

$88,436 01 
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